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NOTES 


T he regular readers 01' * Ancient India ’ mav recall that m Numrer 9 (1933) 
was produced as a Special Number to commemorate ihc Jubilee of the Archaeo¬ 
logical Survey Of India. In December this year {l%l)i we are celebrating the 
Centenary of the Survey* That an organization only years old in 1932 should now 
become a centenniaJ may seem to be a jugglciy to many, but not to lliose who may recall 
what was Slated in the introductory articles in Number 9 itself* 

While the Archaeological Survey of India was placed on a solid basis in 1902 
(permanency was to come four years later), which would justify die issue of the JubUee 
Number in 1953, the origin of the Survey dates back to 1861 , which, in turn, ^vould 
explain its Centenary Celebration in 1961. 


* 


* 


* 


* 


¥ 


A 


The Survey had a humble origin in 1861, with an Archaeological Sur^e>-or, 
Alexander Cunningham, as its sole member, for * employment in Bihar and elsewhere ’* 
Fruitful yet sliat\- even then, the Survey underwent many vicissitudes thereafter. But 
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all vacillation of policy, indecision on the respective responsibilitie.^ of the Central and 
Local Governments^ dispute over whether Government should late the reisponsibility of 
the preservation of monuments, hesitation over the acceptance of any financial commil- 
ments—all characterissing the archaeological histon' country in tlic last fjuartcr 

of the ninetecnih centur>—were broadly s^vcpl away at the turn of the century, as a 
result of the enunciation, of liberal policies and bold steps to ejcccute them. 

All this is now a matter of historical interests The prcscnt*day ^\RC]iAEOLoatCi^L 
Survey of India, the nucleus of which was G>mied just a hundred years back, is a consoli¬ 
dated organi^tition widi very definite and comprebensive functions to perform. From 
a single-man show in 1861, it lias now attained great proportions, with a broad-based 
pyramidal structure^ Its fuiictions are well-defined; they comprise the preservation of 
all important monumems m the country, cKploralions and excavations, epigraphical 
research^ application of scientific methods to archaeology, maintenance of archaeological 
museums, training—in fact, they comprehend all branches of archaeology in itR widest 
denotation. .And w’e fancy that it has not always been ivithout credit that the Survey 
has dischai^ed all these fimetions. 

\\iih pardonable pridc^ therefore, do wc celebrate tlie Centenary of the ARCitAEO- 
LOGiOAL Survey of 1ndl 4. Let our Centenary be not merely the commemoration of 
the past but the promise of a still brighter future. 


* 


* 


« 


* 


« 


* 


A chief item of the Centenarj* Celebration will be an Iniernational ConJercnce on 
Asian Archaeologj\ There is no causal cpunexiou between the two* Vet wt thought 
that the Celebration might provide a suitable forum for briuging together the distinguished 
workers on ,.\sian archaeology for discussing common problems of technology, for taking 
stock of our present-day knowledge and, if possible, for devising wap and means for 
periodical contacts. 

Tlic response to our call has been most ciicouraghig ^ it has asusured us of a truly 
iiitcniatfonal gathering and has brought to focus the need for such a gathering. We 
sincerely hope that ihc Conference—and through it the Centenary of the Archaeological 
StTRT,^v OF India— will leave a lasling impress on archacologlcat pursuits In Asia. 


* 
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SOTES 


The present Number of Ancient India is, however, by no mcatis a souvenir of the 
past nor an JntUcativc of the forthcoming events. We shall, no doubt, have the privilege 
of publishing in iJie next Number at least some of the more important papers presented 
at tlic International Conference on Asian Archaeology. 


A. Gkosb 
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1. GENERAL 

A lthough NO WtEHISTORIi: St^RVEY OF DaMOH AND SaCAR DISTRICTS, MmIHYA 
Pradesh, was carried out sy'stcmatically in the past, sporadic occurrenw of Stone- 
Age artefacts in the area have been reponed from time to time at Dcori, Burdhana, 
Sigrampiir, etc., in Sagar District,’ During the present writer’s brief visit, in 1957, 
to. the valieys of the rivers Sonar and Kopra, near the towiwhip of Damoh, tiircc Stone- 
Age sites, not noticed before, were located. ’ 'The tool-collection consisted of (i) Acheuiiati 
bifaccs of the Early Stone .'Vgc, (ii) a flake-blade-scrapcr assemblage corresponding to 
the so-called Scries II type of implements, possibly of the Middle to the Upper Stone Age, 
and (iii) microlitlis. A weU-ccmcntcd gravel at Harat, near Haifa, yielded a few early 

’• W. L. Wilson, Pret. Aiialic Soc., Btngid, 1^7. pp. 142-43; J. Coggiu Brown, Catelogiu of PrthU- 
toric dnti^itifs in fndwi Mustain at Ctdditla (Simla, 1^1 PP- ^2-66. 

*lHdittH Archaretog^ 1957^5$—A Recitw (1958), p. 26. 
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STQXE^AdE INDUSTJtms OF TfiF DAMOH AREA 

palaeolithic took in situ. As the area seemed to be promising, a detailed investigation, 
in November-December 1958, of the valleys of three major streams in the area, the 
Sonar, Kopra and Bcarma, was Kndertaken. As a result mercof, fifteen Stone-Age sites 
were discovered (fig. i), and tool-bearing Quatemarj' deposits vverc noticed on the Sonar 
at Rehli, Ghogra and Harai. An account of this investigation is given m the roJtowmg 
pages.' 

The surveyed area, lying approximately between 78“45' and 79“30' East Loi^tudc 
and 24“20' and 23^5' North Latitude, falls partly in Sagar and partly in Datnoh 
Districts. It comes under the drainage-system ol the Yamuna, and due to its sttuatjon 
close to the Narmada basin, from which it is separated by the Vhidliyan hills, it affords 
an ideal ground For a comparative study in the Sioiic-,\gc cnviionmciils and cultures of 
the Narmada and the Vamuna regions. 

The streams emerge from the spurs of die Vindhyas, wliich form the Narmada divide, 
about 1170 miles south of Datnoh and 70 miles south of Sagar, and, running almost parallel 
for Some distance towards north-east, coalesce wiih one another and finally dram into the 
Ken, a major southern alftuciit of the Yamuna (fig. 2). 

The region (fig. 3) is underlain chiefly by the Vindliyan rocks comprising sand¬ 
stones and shales. In the upper reaches of these streams are outcrops ol the Deccan 
Trap and the Bagh and Lameta fonmatiom. To the nopli of tliis region occur Cannes 
interspersed here and there by small outliers of the Bijawars. ^To the south, beyond 
the Narmada divide, is the Narmada basin filled in heavily with the older alluvium. 
It may be mentioned that the raw material f(»r the Lower Palaeolithic industries of the 
regfion was drawn from the Vindhyan rocks, while the Deccan and its associated 

Tnter-Trappean formations account for most of the chert material that was utilized for 
the working of the Series II l>'pe of tools. 

The streams liave in general graded profiles, the average gradient being 4'97 ft,/ 
mile in the Sonar, 5*24 fl./mlle in the Kopra and 3 09 ft./milc in die Bcarma. The 
Vindhyan rocks, such as sandstones and shales, traversed by tlic rivers have influenced 
the gradient locally here and there, causing small u'atcrfalls or rapids, such as arc seen at 
Harat, Mariado, etc., on the Sonar, An interesting aspect of the long profile of the 
Sonar is that the stream has a comparatively steep gradient between Rehli and Ghogra 
iind bigtiJTi bel^vxcn Sitanaga.r And Mciri^itlOi bctvsiTcfi which places occur the ift!iplcnri<^li.- 
ferous deposits (fig. 2). Tlic tool-bearing gravels at Rehli and Ghogra arc about 5 to 10 ft. 
above the prcsci’it watcr-lwcl and lie over the Vindhji^iLn rocks^ die contact of which is 
about 5 to 6 ft. above the watcr-lcv'cl- It seems, therefore, that the stceMning of the 
gradient took place subsequent to the formation of the grav-el-bcd, possibly under the 
conditions of increased water-velocity caused by a change of climate from the drier to the 
wet. 


2. STRATIGRAPHY 

The tool-bearing Pleistocene gravel in tliis tract rests directly on the country-rock, 
which is either Siiiidstonc or shale. The surface of ihc sands tOTic dop 
weatherings but the shalesj being coniparalively soft, arc crumpled, and at Rehli [pi. I) 
they have imparted a red colour to the overlying gravel-conglDmcratc. Due to their 
horis^oiitally-bedded character eros^ion is not apparentHi Bat a considerable dist^bancc 
at the contact of the gravel and the rock seems to have taken place, as blocks of underlying 

A sliort report has appeared in Indian Archaiahgjt 195^59 — Jtmnv {19S9), p. 26* 


7 


AW/EYT lyDlA, \'0. f7 



□ 


GEOLOGICAL MAP 


flecENT DEPOTS 
OLDER ALLUVlUftA 
BACH AKD lAMETA 


DAMOH AREA 

DECCAN TaAP 
UMIA and JURASStC 
VWOKVAN nOCKS 


BJJAWAR 

warwar series 

GRAHTTE 


. 3 


Kig. 

8 


































































































































STOj\'K-AGE LKDUSTRIES OF THE DAMOti AREA 


PLATE I 



1^1 farr fir 0 


i'ifW of tfu bank ^ thi Sonat atar iithli. Sit p~ 
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A* St€iim m iht kji hmk qf the S^mr ntar RthH^ ihifWing ^ongkmeralk lowsr 
graPii m ^a^dEto^fs and froiional unconformif^y^ Set 9 


H, Section on thf right hank qf ihf Sonar near Rfhh\ showing hostlj-<rmmird upprt 

and land. Stt p, 9 


To face p\. in 
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plate >11 



A. Stcthn iht hji bank ej the Sonar at Chopra, showing teoRhfaring hmr grai'R. 

Set p, 9 



B. Sfclioa in Ihr btd cf the Sonar at Horat, showing thr (owtr ionglorntralu graefl rtsling 

on the yiwjgftf sandstones. Set p, 9 


Tv Tiir^ pj. |[ 
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B. Cliff-stction ef tht tt/f bmk of tht Kopra. Sa pp. 9 and 21 
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STOm-AG£ rYDUSTJiJES OF THE DAMOH AjtEA 

rock 1>»V« Iwo incorporaicl in .he gravel nnd the sueftee 

uarticulariv seen near Gliogra. The compact gravel v«yics m tfut^ess from 4 to 10 It. 
anti is composed of water-worn qiiartxitc mbbles, of sizes up to 6 n^Siblc 

occasionally mixed with pieces of flaggy sandstone and shale; its 

The cementiiig-materiai is mostly calcareous tinted red or yellow, due to ferr g 

This section may be olwen'ed for nearly 50 yds. at Rchh {pi* U AJ and for almui 
KK) V* Ghogra (pi. Ill A), while a. Harat {pi. Ill B> i. occuje nlnnn. m the r.v^- 
bed and runs for Heady 70 yds. .Al Basa and Mariado only snwll palchcs of the gravel 

are visible, , 

Tlic ffravcl-bed was disUirbed considerably by cimon even txforc die dcpasuion 
of the overling sUt, which has a variable thickness from 10 to 2:) A. 

in contact with the gravel, it is hardened due to Csalc^us matter that binds tlte under- 
lying gravel and contains numerous Aas^dr-nodulcs. On the top of it developed the 
rectmf soU, 1 to 2 ft. thick. The compact tool-bearing gravel nouced not only m 
the cliff-sections on the banks but also in tlic bed of the nver, as at Harat, th^ indicating 
a regular and extensive gravcl-dcpostt and not a local phenomenon caused by erosion 
of an<l deposition on the banks in the river-meanders. 

g\«othcr deposit of a comparatively loosely-cemented gravel was noticed on the right 
bank of the Soni^^ near Rchli and was traced to a distance of nearly ilucc-foui Lhs o a 
mile downstream (pJ. II B). At places the maximum duckness of the gravel is neatly 
20 ft., and the exposures in small guUics that liavc cut through it show its 
extension for about 200 ft. Sometimes the entire clifl is composed of such gravel w ithout 
anyTperinme^d ^ of silt. Its contact with the underlying country-rock over 
winch it rc.sts^is uneven. The gravel is comptMcd of pebbles and sand, the 
predominating. Except a sort of croM-beddmg or laimnation here and 
Sot show any siradflcauon or any kind of assortment of its contents. V\ herever i*-'"ojj 
sandv, it is hardened due to cementation. The gravel also con tarns . 

freshwater molluscan shells, Tlic cliaractcrs of this gravel arc diflcrcni from A c 
lool-liearlng gravel-conglomerate exposed on the opposite bank at the same hicahty. 
It appears to be a redcjxisitcd gravel, more or less a fan-gravel, of later age. 

The presence of chert nodules in this gravel is significant, a.s they arc not n«t>ccjl m 
tlic early tool-bearing gravel. In all probability llie mixed sandy gravel on ihc bank here 
is die horizon for chert artefacts comprising flak®, blades and serapcis, 
have been tlcposiied by the sluggish waters of iicavily-loadcd stream., possibly Aunng 
r hv rs^nuSri elimaWc conditSn. Tins is corroWated by the find of a similar gravT 
t Harat r the Sonar, where, on the left bank of the rivx^r, near tlw waterfa^, « an 
rrumuhtion of cravel composing ticbblcs of sandstone, quariztlc and small nodules of 
TvaS^v y ^ minerals and sands. U is not a ihoroughly-consohdaicd 

SeposU Ind d^s not\how any bedded diaractcr. Tins gravel yiehied a good number 

«f tools of Series 11 (below, p. 20). -r i u- / i iv \ 

\ orofusion of loose pebbly gravel was noticed on the Bcarma at rardrhi (pJ, *\ 

in Sgain’af Gnirabnd alnn». n«r m conlin.»cc knj. 

where a collection of rolled bifacc tools was made. The maj _ Kautt at nhves 
through a deeply-cut channel in the sandstone, ^d, except 

_. 1 ^?__* wa* met with. A tlun layer of U was noiiceo on ine 
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Tlic gruvd-bed at all ilic localities on these ri\'tei"s is ov’crlain by a thick deposit 
of yellowish brown sUty-clay showing tittle laminations in the ii])pcr Jin) i};ons; at a number 
of places the rivcr-biitiks arc composed entirely of itus material. It did not yield any 
artefacts or fossils. Prior to its deposition, tlic gravel-bed seems to hat'c undergone erosion, 
as is evident from its uttcven contact with the ov'eriying silt-deposit. 

From this data the chronological sequence of events in die area nuiy be summarized 
as follows. 

1. Prior to the deposition of the implement-bearing gravel the rocks had been 
subjected to an intensive erosion. Tlic fla^^ sandstones and sliatcs, due to their fragile 
nature and close Joints, were eroded unevenly. This seems to have taken place in a 
comparatively-drier condition of climate, as the underlying rocks do not show much 
chemicaJ decomposition atid the fragments of these rocks w hich got mixed up with the over¬ 
lying conglomerate show otily mechanical disintegration. 

2. The pebbles in the grai-el-conglomerate arc mostly of quartzite that is available 
only in the source-region of the three streams. (It is important to note here lliat all the 
early tools are made on quartzite.) It seems diat the settlements of the Early Man were 
located on the spurs of the hills and in the pi-oximity of the source of the streams. 
The earlier emde Abbevillean bifaces and accompanying pebble implements ivcrc manu- 
lactured in this period prior to the formation of the gravel-bed. 

3. The later habitations occurred a little downstream around Rchli on the gravel- 
spreads formed due to the shifting of shingle from upstream. TJie earliest tools were also 
drifted along with tiie river-grave! and got partly rolled. During the formation of the 
gravcl-bcd (the implcmcntjfcrous gravel-conglomerate noticed on the Sonar), these 
earliest tools were incorporated in the gravel along wltli the Frc-shly tnanufactiircd later 
(AchetUian) implements, as noticed at Rchli. ft may be stated here that the earliest 
tools of a comparativcly-crude workmansliip occur invariably in a rolled condition even 
in tlte upp«i* reaches of these streams. The base-level of the rivers at this period was higlicr 
by at least C to 8 ft. than that of the present day. 

4. This low'er tool-bearing gravel was subjcclcil later on to an intensive eroston, 
poissibly under the conditions of increased precijiitation, \vith tlie result that only in a 
few* places it has survived. TJic dcjXJsitiou of the silt on the gravel brought the tvet phase 
to an end and the river became graded. 

5. The succeeding climatic phase w'as drier (a semi-arid climate), when ibc under¬ 
lying gravel was cemented by calc^eoiis material derived from the overlying silt. The 
oecasLona! floods in the rivci-s of this period eroded live sill here and tlieic and replaced 
It by the pebbly rubble mixed with much sand (tlic upper gravel-bed). The gravel on 
the right bank of the Sonar at Rehli may have been formed in this way. The cherts, 
chalcedony and allied siliceous minerals, derived partly from the Vindhyan rocks and 
partly from, the Deepn Trap, arc commonly met with in tins deposit. The authors of the 
flake-blade-scraper industry utilized this material extensively for tJielr tools. 

6. A comparatively mild wet climate prevailed in the following period, when ihc- 
livers further deepened their channels by cutting into the bed-rocks. Tlie silt of the 
earlier phase was not much alTccied, as the flood-water did not rise to that level. A little 
deposit of silty clay was formed on the gravel of die preceding phase. TJtis climate 
was not much different from that of today. 

From the list of the Stone-Age sites in this area (lig, 1), it vs-ill be evidetil that the 
Bcarma valley was not much frequented by the Early Mati except in its upper reaches in 
the hilly tract, as, apart from the sites at Tardchi atid Gaisabad, no Stone-Age sites have 
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been traced on tliis river. Tlic tools fouticl at Gaisabad near the confluence of tlie Bcarma 
and the Ken are hca\ily rolled, mdicailng a long-distance iranspoi tation from upstream. 
As many as nine sites were found on the Sonar, and almost all of them yielded early Stone* 
Aire tools. But such sites arc singitlarly absent on the Kopra, which, on the other hand, 
provided the majority of the sites with the scrapcr-flalcc-tool induslrj'. Only one micro- 
Uthic site was noticed on the Navgaja hill within the boundaries of J^amoh town. The 
collection consisted of a few flakes and fluted cores made on chalcedony. 


3, EARLY STONEnAGE TOOLS 


A. Genfral observations 


Over one hundred artcliicls were collected during the sim'cy from nine sites; of 
them twcntyfoiir were obtained in siia from llie undisturbed compact gravcl-congloineraic, 
and the rest were found in the loose gravel-spreads in the ri^-er-feds. Stratlgrapltically, 
the industry represented Ijy tlie artefitcts does not permit any division into earlier and 
later stages, as th(«c recovered from the compact gravel come from a single gravel-bed. 
However, an attempt has been made here to bring out certain dUtinctivc features, keeping 
in view die physical charai ters, such as rolling and weathering, and the technique of 
manufacture of the artefacts obtained from the cemented gravel on the one hand, and of 
those found in loose river-gravels on the other. 

The following obscr\-ations may be made on the coUeciioii of tools found iw ritu. 
No pebble-butted handaxe was found in the compact gravel. The two hamlaxcs obtained 
from that deposit are fully flaked out of pebbles, as noticed from a liny patch of cortex 
on each of them. The workmanship is, however, crude and the implcmer arc much 
rolled. One handaxe made on a pebble-flake of chert comes from the conglomeratic 
gravel; it is fresh and less rolled and is neatly worked (fig. 4, 12; pi. V A, 12). Likewise, 
one ovate made on a side-flake is fully worked along the edges and the front by step- 
technique, tearing a plain undersurface (fig. 4, IS; pL V B, 18). 

Out of six cleavers recovered fivim the compact gravel, live arc made 0)i end- 
flakes and one on a side-struck flake (lig. 5, 22 and 24-28; pi. VI C, 22 and 24-2S). ^ OF 
tlicsc, only tw'o are fully flaked on both the faces by stcptechntquc and their cmss-scctionii 
arc sjrnimctrkally biconvex. Tlic remaining four f^ihree on end-flakte and one on a side- 
llake) bear the original pebble-cortex on the front anti liavc a partially-trimmed under¬ 
surface. Further, these specimens arc more rolled than the tw'o neatly-worked cleavers. 

The collection also includes three medium-sisted lufacial choppers (fig. 6, ^0/ and 
106; pi- VT B, lOI) and two discoidal cores on pebbles, all being more or less rolled. 
Of the flakes, of wliich there art eight specimens, two from Ghogra and slv from Rchh, 
none has a prepared striking-platform, and llic latter arc invari.'tb^iclmed at an obtuse 
angle with the plain primary Oakc-stirface (fig. G, 45, 46, 52 and 55,' pi. vH I>, 45 and 
46). A few arc secondarily rclouehctl on the edges; all the specimens arc more or Jess 

rolled. 

The coi lee lion thus comprises both rolled tools show'ing crude ivorkmanship and 
Icss-wom ones of better workmanship* Typologically, the former set of tools ^longs 
to the Abbevillean to early Acheulian stages and the latier show's the mid-AeheiUiati 
technique. Considering the fiict that a large proportion of pebble liandaxts and other 
accompanying tools having Abbevillean characters mostly occurs in the loose gravel in a 
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rolled condition, it appears that these tools arc earlier than the foriiialian 

bed: those vvhich display better technique seem to have been made almost at the cl^ of 

the aggradauon of tlie gravel, so that they were subjected to the least amount of abrasion. 


B, The tool-types 

The collection may be divided into the following main types i handaxes; ovatesj 
cleavers; pointed tools; scrapers; flakes; and cores and corc-scrapcrs. 

nic adjoining table (Table 1) show^ the site- and type-wise distribution of the tooU. 

description of the tools 

A. Hakoaxes 


1. Hasdaxes oj* ooaes.— .,, , 

The handa-Ncs on cores are worked on medium-siaed mold or subrcctaugular pebb oi by 
bold flaking along the nuugin in one of boili the directions.^ I he flaking « not 
the body aid patches of original pebble-cortex are left on Cither surface m the middle and on llic 
butt-end. The tools are considerably rolled, - l- j 

fil Rounded or slightly-conical pcbble-buit, sides converging into a tapering workmg-md. 
Freely flaked on one edge in one direction and altcrpaicly on the other. No secondary trimming. 
A patch of yellow day is seen on one edge. Rolled. Fig. 4, /; pi. V .4., i. 

fii) On a jubreclangular pebble, broad and straight pebble-butt. The point been achievwl 
bv bold flaking at one comer on both the faces but the flaking has not been , 

distance along the length of the tool. Slightly rcioudicd near the point. Rolled, tig. 4, 2; pi. 

VI A. 2. 


(ui) Thick subtriangular body, thick round pebble-butt. Boldly flaked aUcmalcIy, pnxltidtig 
an uneven edge. Pmminent keel occurs on both suffaces due to interscctmn uf the scars. I lie mid- 
longitudinal cross-section U rhomboid. No sccundacy working. Rolled, tig- 4, 3. 


(iv) Same as (ii), but of a smaller size. Fig. 4, 4; pi. V H, -f. 

(v) Roughly almond-sliaped body with boki alternate flaking along ilic margin, tHuUmg 

in a marked wavy edge. Much rolled* tig. 4, J; pi. V .A, 5, , , ■ ■■ 

(vi) Subtriangular handaxe on thick pebble. Boldly flaked .iliumt all round, rcsultrng m 
a wavy edge. Hie front face sfiows crude sicji-flaking. Fig. 4, ff; pi. \ A, 6, 

It. tUwnASES ON niAKJis.— 

The second gmup of handaxes consists uf those which are made cuil ol ^hhle-nake.s. 
1 hey arc mostly niiilacial, worked on the front only, the undcrturlace being a plain pnmary 

flake-surface. , j j 

(i) .Made on a subtriangular end-flake. Tlic upper surface shows only three biwd 
scan two on one side and one on the other, leaving a rcelanguW cortJc.il patch on the left. 

t situated on the unflaked slriklng-plaironn. The uudersurface is a plain primary flake-sutfacc- 

Rolled. Fig. 4, 3; pi. V .A, 8. 

(ii) Same as above, but much roUed. Fig. 4, P; pi. \ A, 3. ^ 

(iii) .Made on a side*flake. Freely chipped all along the edge on the TV t^ is 

thick in the middle and thin near the bull. 

prominent mid-rib near the working-end. Cro^seclion m the middle of . ^ ^ Rolled 
and near the point triangular, A little secondary tnmming is visible on the left side. Kolled, 

Fig. 4, t0\ pi. \ A. 10. . , i; 4 I, 

(jv) Same as above, but of a smaller s«e. Rolled. Fig, 4, II', pL V A, //. 


A,\r:m\T LWiA, .VO. 77 



Fio. 4, Earljf Slone-Agt tools: 7-5, fHmdaxts on core; 8-14, hisiuttixes on^fiake; tS and 77*55, ovates 
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(v) SublfianguJar imaJl handa-xc on brown chcrt-flate, dter^ldy work^ f ' 

leaving a small cortex-patch on the front- Convex butt- Little rolled. Fig. 4, 12, pL V A, 12. 

(vi) On a side-flake. Almond-shaped body wiih a thin tongue-like 

butt. The only three scar-beds on tlic front near the point are shallow and mdica c oblique flakmg 
from die margin towards the central thick region. Much rolled, tig. 4* J3, pL i- Bj 
fvii) On a ttibreetangular side-flake from a pebble. One of the long side is alternately 
reuliinE in a ^isptac edge. The opposite side is flaked on the tipper surface only, leaving a nb^n- 
likc pcbblc-txjrtS in the middle. Secondarily trimmed near the point. Section roughly parallelo- 
gr^mmaUc- Early AchcuUah* I'ig. 4^ 141 pi V E, 14* 

B, chutes 

1 he: QvalC 5 in Llic colle:clioii are made on flakes and arc worked J^Iong ihc pcriphcrj by alter¬ 
nate flaking. ^ i r t i 

Trimmed aJoimd the pcfiphcry on both Uic faces. One face camw ^ paich o ha 
calcareous sandv cemcnting-mai«iar by which it was bound with the gtavel-bcd. Crude work¬ 
manship. Much rolled. Early vVcheulian. l ig. 4, J3; pi. \ B. Jj, 

(ii) Broken at one end. Marginally trimmed allc^ilely producing a mdd wavy edge. Some 
scar-beds indicate a kind of step-flaking. More neatly worked than the above. Much roUed. 

Fig. 4, 17; pi. V B, I7\. t, r u > - ,k 

fiii> On a side-flake fully flaked on the front by step-technique- But for the tn mm mg on the 

striking-platform, the undetsurfacc is a plain pnmj^ flake-surface. C^-Mction as^mctncally 
bkoovex. Slightly rciouchcd, iJttle rolled. Middle Achcuhati, Fig. 4, IS, pL \ B, 18. 

(iv) Oblong ovale on cnd-fiakc. Rolled, Fig. 4, 19; pi. V B, iS. 

tv> Almond-shaped tool with a thin tongue-Ukc point and thick butt. Worked all ovm, 
leaving a small fKilcb of cortex on one surlatc near the butt-end. Middle .Achcuhan. Fig. 4, 20, 
pi. V B, 20. 

C:, CLIiAVliRS 

The cleavers are made on flakes, mostly end-flakes, and art generally slightly 
the basis of the nature of the cutting-eilgc, the bmt and the sides, they can be classihed mto flic 

groups. 

I ClIAVER* Wjtll (^ISVISX Bl’TT, PXRAl-LEL SUlES AND STRAIGHT CUTTLSG-EDOE. 

(il On a thick end-flake. 'ITie undersurface is a primary flake-surface and on this ride 
working is seen only in the removal of the butt I’he front is convex and is completely fla^ 1^ 
tcchnitme. Cutting-edge slightly oblique and worn. Cross-section plano-convex. Rolled. Midd 

Acheulian. Fig. 5, 22; pi. V' 1 C, 22. ^ i ,i. , 

(ii) On an end-flake from a pebble. Slightly conical to convex butt Work^ n 
o-irallei sides aUernatclv bv step- technique. Finely rciouchcd along the cutting edge, but the Iront, 

Eh L •I'c original prtblc.,»rf.c.. .!« wteh .apr™^ 

llakc-surface, aVe tinworkcd. Rolled. Early to Middle .Acheuban, Fig. 5, 24, pi. \ I 

filil A nerfcct U-shaped cleaver finely trimmed all over. Alterpately-tnmmcd parallel wd« 
and cfflivex flafed butt. The cutting-edge is straight and little abraded. Section biconvex. Middle 
to Late Acheulian. Fig. 5, 2S; pL VIC, 25. 

II, Cleaver with ahoular stTT, parali^l or sughtj-v nivEROEifT sides a.vd broad and 

STRAIGHT GUTTING-'EtiCE.— ^ l ^ U 

On an end-flake, flaked ail over both the surfaea ^ slep-tcchnique. ^ 

of cortex. The cntling-cdge is thin and abraded. Slight ^onda^ retoi^B on one side. .Section 
parallclogrammalic. Almost Jresh. Middle Acheulian. Fig. 5, 28, pi. VI , . 
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III. Cleavers with sides convergent towards short angular butt and broad cutono* 

fil On .1 sidc-flakc. Angular butt with one side covered widi oncinaJ pebblc^ortcx; ihe 
other side carries a large scar of the flake taken on ihc front from the side. IJc underside is a pl^n 
primary flake-surface. The culliag-edge is broad and finely retouched, perhaps to strengthen the 
^ge a^nst break during use. Also finely trimmed on one side near the butt. SccDon Mymm^ 
trkally bicoovcji, thick on one side and tapering towards the other. Middle Acheuhan. PL VIC, 

26. , , , 

(ii) Similar to above. The slighlly-conveR butt and upper high surface arc completely coverr^ 
by the pebble-surface. But for a very limited trimming on one side, the undersurface « a plain 
primarylake-surface. On the front steeply worked on one side by step-twhniquc while the other 
side shows scars of bold flaking. Retouched on the straight cutDng-cdgc. Rolled. Larly AcheuUan. 
Fig. 5, 27; pi, VI C, 27. 

I\', Cleaver with large finely-tlaked and elaborately trihued body.— 
Altcmately-flakcd convex or round butt and sidw, converging towa^ a short cuuing-edge. 
Beautifully retouched all along the margin. Section biconvex. Advanced Acheuhan. tig. 5, 21. 

V. Cleavers witii rectangular butts At«CKiT convesgent smei and straight or obuque 
cuttlng-edge^— 

m On a thick rectangular end-flake. The front L. steeply flaked along the two ^dcs winch 
converge towards a short (shorter than the butt) (Veahly-bToken coitiDg-cdge. The underside is a 
plain primary flake-surface with a promincnl bulb of ^rcussion. Secondary^ retouch on sidw. 
Cros-s-scction biconvex to trapezoid. A little rolled. Middle .Vchcuhan. Fig. 5, 30, pi. \I C., 30, 

(ii) On a rectangular end-flake. Boldly flaked aUcmalcly along the two parallel sides. The 

butt is straight and unworked, striking-platform obliquely inclined to the pniiiary flakc-surlacc. 
Subsequent trimming has produced scar-beds reminiscent of slcp-tcchmque. Ihc oblique cutting- 
edge Is much abraded. A little rolled. Fig. 5, 5/; pi. VI t., 31, ^ 

(iii) On a thick rectangular eiid-flakc similar to (I), but with parallel sides. Section rhomboid. 
Much rolled. This may be classified as a cliiscL I’ig. 5^ 32', pi. VI C, 32, 

U. PoiNJKD-TOOLS 


There are a few artefacU in this collection having a short thick |X)inl. 

(i) Oil a medium-sized flat-based disco til pebble. The front carries two broad U-sham‘d 
scar-beds, one on either side, meeting at a strong point- On ihc underside a deep cut has been taken 
vertically for a short distance down iroin the point. The tool has a flat base and a liuinped upper 
face. The un worked pebble-surface provides a gurxJ hand-grip. A little rolled. It may have served 
as a borer. Fig- 6, 43\ pi. VII A, 43. 

(ii) A small plano-convex pebble has been steeply flaked on the iVont, die scars convciging 
into a point. On the flat undersurface, an obliquely-directed flake near the point has reduced the 
thickness and improved the pointed end. .\ borer on pebble. Fig, 6, Si. 

(iii) Made on a discoidal pebble, this specimen has two large scar-beds on the upper surface 
intersecting Into a tough point. The undenurfacc is unworked. Fig. 6, 94; pi. VII A, 94. 

(iv) An ovoid side-flake from a thoroughly-rolled pebble has been flaked at one end of the 
major axis resulting in a short projecting point. Fig. 6, 42’, pi. VII 42. 

£. Scrapers on flares 

(i) Subtriangular body. AH the three sides have been trimmed forming triple-edged scraper. 
Rolled. Fig. 5, 33; pt. VII A, 33. 

(ii) Subtriangular end-flake with a narrow unfaccicd and wide-angle striking-platform. 
Finely retouched around the edge. Almost fresli. Fig. 5, 34 ■, pi. VIJ A, 34. 
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PLATE V 



A. Early Stum-Age tueis: I, 5 asd 6, haitdaxei on tort; H-i2, handaxfi on fiakt. 

See pp. iit iS md iS 



B Earh Stone-A tf tooU: 4^ kandaxe on tore; 13 and 14, kandaxes on fake; 15 and 17-20, 

* ovaUi. Stepp. 11, 13 and 15 


To tier p. 16 





PLATt \ I 


A^UE^'T LVDIA, AO. 17 




To face pl> V7I 


Early Sumt-Agt mii fheftper, „ r- , „ 

Sft 1>I>. Jt aitfi 20 tools: deavm. Set 11, 13 mul 16 








sroj{E-AGE imUSmiES OF rUF DAMON A/iFA 


HATE VII 



A. Early Stont-Agf tools; 33, 34, 36 and 38, scrapers; 42, 43 and 94, pahtei toots. 

Set pp. 16 and 19 



To fac« pt, VI 


B. Early Xiaru-Agt tools; 45, 46, 48 and 52, fiakts; 
82, 83,'9f, 186 and 107, ehoppfrs; 69 and 72, caret. 
See pp. i I, 19 and 20 







PI^\TE Vlll 


AMC/ENT A'O. 17 



SeHfs IJ tools: strapns. See pp, 26 end 23 


Ts r*« p. 
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(Lii) Ovoid cr almond-shaped hody^ plain and broad striking-platrorm making ati angle: of 
120^ with the primary flake-surfucc. Tfir fronl carries a wide longitudinal scar which occnpiis 
nearly half rite front surface, the rctmiinJng half ix^lng the pchblc^surfacc trimmed all along the edge. 
Fig* 5. 36; pK Vil A, 36, ^ ^ 

(iv) An ovoid thick hake with convex pcbble-cortcscd platform and pnonrunent bulb of 
percussion. Flakctl along the sides with blows aircctcd traimcrscJy towards die butt-end. Further 
minutely trimmed on one side* Fig. 5, 391 pL Vll A* 39^ 

F. Flak£$ 

Most of the twenty five flakes obtained in the exploration arc taken Out from Lhe mtled pebble^ 
which were not prepared foe the purpose, so that thdr upper surface b invariably covered by pcbblc- 
con«. The undersurface is a plain primary; flake-surrace which makes a wide angle with the plain 
striking-platform* A few of them show' a slight secondary irimming on the sidt^ but beyond tlsis 
there b no dressing. 

L TutCfi fiOBnECTAKCtn-AK FLAKES.- 

(i) From a much weathered sandstone pebble* Fig* 0^ 45; pi* Vll B, 

{ii} Steep free Oaking on the front on one lateral side. Fig. 6^ 46^ pb VII B, 46. 

Hi Oval or ALMoxn^snAr^o flakes,— 

(1) Retouched along one edge. May have been used as a convex side-scraper* On it? 
undersurfacebulb has been erased by the removal of fiattish step-flakes* Fig. fi, 43; pb Vll B, 43, 

(ii) ^ With plain obtui^-anglcd striking-platfoniii TTic fronl show^s a large longitudinal scar 

on One side; the opposite side is thick and cortex-covered. No secondary retouch. Fig. 6, S2i 
pi. VH B, 52. J ^ p » 

JU* OvAL-SUaPEO flakes with the KROPrr s^howing soar-beos.— 

lhe scar-beds^ two to three in number, are large itnd cover nearly half the area; they are 
formed by obliquely-directed blows from one side. TJic opposite side b Uvick and is co^'ered 
by the pcbble-surtace, thus providing a iiand-grip* 'flic lower surface b utiworked. Tlic tiiin 
long edge has been retouched particularly in one specimen. The tools could ha^c beeu used as 
side-scrapers* 

IV. SuBTRlAKGULAJl SiaALL FLAKE,— 

Small jiubtriangular flake from a ^vcalhered quartzite pebble with a plain and wide-angle 
platform. Secondarily worked all along the periphery. Fig. 6, SS- 

G* Gores Arm ooRL-cnorr'iVRa 

The tools of thb category, which consdiutc nearly one^third of the total collection, arc made 
on thoroughly rolled quarisdtc pebbles of diflcrem sixes and shapes* Tliere arc both uitifactal and 
bifacial types. 

I. Unifacml errorrsRs or steep scRAPEivi o.\ pebbles.— 

Gciienilly oval or fiaubh dbcoidal pebbk*s are preferred for lhe unlfdciaJJy-worked choppers nr 
more corratly sleep scrapers on pebbles. A typical one Is d.cscrjbed here* Haitbh elUpsoidal to the 
major axb resulting into an uneven edge* The underside is unworked. A sidc-scraper on pebble. 
Fig. 6, 5/; pi, Vll B, Sf, 

II. Bifacial coRE-cifoPFERa. — 

(i) i'rom a sitiali diseoidaJ pebble iw-o l^c flakes have been removed along the margin; 
the sc^-beds intersect each other and fonn a mild medial ridge. On die o^her face only one large 
Hake is taken on lhe same side, I’he remaining unw^rked prbble-suriact provides a suitable hand- 
rest* Fig. 6* 92; pi. VII B, S2, 

(iij A somewhat small rectangular pebble has been akeitiately worked along the ihrce sides 
leaving the fourtli long side nnwork^. I’hc cutting-edge b uim'cn. There is a sliglit secondaryv 
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work Along tlic edge rcsuldiig in short step-flake scars* A $idcchoppcr on pebble. Fig* 6^ 107; < 

pi. Vll B, ;^7* 

(ill) Some m (i) but further Jlaked^ secondarily along the cdgCj which^ although sinuous^ is 
wcll-dehned* Fig* 6i 83; pi, VII &3. ; 

(iv) On a mc^tim-sized triangular diseoidal pebble steeply flaked along the two sides, leaving j 
the third side and the central portion unworked. Fig. G* 106; pi. VIf J06, 

(v) Worked on a large ellipsoidal pebblCj it h boldly flaked at one end of the major oxls^ 

alternately resulting in two deep sear-beds on one side and one on llic other, A heavy Clactqnian 
type of chopper with pebble-butt. Fig. 6;, lOl; pi, VI B, tOL | 

III, CoR£S,— 

They can be grouped into: disc^utat c&r^s^ made on medium-si=;e lumps or pebbles of quartzite | 
and showing alternate flaking along the periphery; and £wSn A typical specimen of each 

group h described bdow, 

(i) Discoidal core on a discoidal pebble flaked altemalrly along the periphery, resulting in 
an equatorial wavy edge. Small cortical patches are seen in the centre on both laces. Fig, 6, 69; 
ph VII B, 

{li) Irregular core on a block of quartzite showing crude alternate flaking along tlie margin. 

Fig, 6, 72; pi, VII B, 72. 


4. FLAK£^BL.ADE-SCRAPER ASSI:MBL,\GE IAIPLEMENTS OF SERIES U 


A. Stratjicjraphy 
(i) The Dum&h area 

Atjoihcr prolific Stone-Age industry of the Dsimoh area represented by flakes^ 
flake-blades, scrapers, etc.j of tliminutivc sizcp invariably worked on varieties of chert, 
jasper and allied siliceous material* *As will be seen from the following dbiciission^ this 
industry is comparable with what has been labelled * Series 11 by IL IJ, SankaHa, who 
first iititiccd It on the river Pravara, Ahmadnagai' District, Maharasiura State,' In the 
present area, the sites yielding such type of impletnenls arc commotily located in the 
kopra valley but are pi^rly represented in the valleys of the Sonar atifi ihc Bearma, 

Upwards of two hundred tools were obtained duitng the .survey, mostly from (he 
loose gravel in the river-beds and ihercfore tinstmtiliccL lliosc recovered from stralified 
deposits constitute a small number* 

Tlic deposit eon laming these tools is generally a medium- to finr-grainet] gravel 
n>i,\ed with much sand. Its components are a few small-sizetl water-worn pebbles of 
fjuarizitc, subrouiid fragments of die V^indhyan sandstones and shales and a large quan¬ 
tity of sandy material consisting of lumps of chert, jasper, ehalcedoiiy, etc.j the latter 
two mostly derived from the disintegrated Deccan Trap. The chert material is derived 
partly from the conglomeratic rocks of the Vindhyan and Cuddapah formations and 
partly from die Infra- and Inter*Trappean rocks associated with the flow's of the Deccan 
Trap, Usually the deposit is poorly consolidated and does not show any layered structure 
exeepl a sort of a cross- or current-bedding here and there, indicative of shallow-water 
deposition. It occasion ally contains freshwater moUusean shells; no other fossil has yet 
been found* Unfortunately, no large-sized section of this deposit is available on the Kopra, 

' I>» SonkaJia, ^AnimaUfossils and palaeolithic industries from the Pravara bo^n aL Nevosa^ 

District .Ahmadnagar^, Ancimt India^ uo^ 12 (1956)^ pp, 35-52. 
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vvluch, as Stated above fp. 9), yielded the largest number of tools, and the valley of which 
is generally devoid of early tools (p. 11). 

At Khojakhcri, about 7 iralcs west of Damoh, the Kopra has a closely-meandering 
course, the area within the bends being extremely gullied. In one of the meanders on 
the left bank below the village, a 4- to S-ft. thick fine gravel was noticed almost at the 
water-level, superimpsosed by a 20- to 25-ft. thick silt-deposit (pi. IV B). sandy 

griivcl contaiiTis nodules of chert, ^rtd two or three tools were obtained from it. Sifnuarlyj 
near ^a and Piparia-Maria small patclics of the gravel were again seen on the left hank, 
but they did not yield any artefacts. The size and composition of the components of die 
gravel-spreads, from which the major coUcclion of tools was made, compare well with 
those of the tool-bearing gravel-bed. Tfic characters of a similar gravel-bed on the right 
bank of the Sonar near Rehli have been already detailed above {p, 9). 

At this stage, it tvould be interesting to review tlie charactcra of the deposits bcai'iiig 
similar industries noticed in other parts of India. 

As stated above (p- 20), Sankalia first reporsed, in 1956, the occurrence, in strati¬ 
fied deposits in the Pravara basin, of this i>tjc of liihic Iiidustr)', which he designated 
tentatively as ‘ Scries IIIn the following years several new sites with this industry' 
have been brought to light. The characters of the iool-l>earing deposits of a few of them 
arc described below. 


(ii) Tkt Fmvara hastn* 

Three gravel-beds have been iioliccti in the Pravara basin near Nwasa. The 
lower bed generally yleltis tools of the earlier industry, while those of the Scries II come 
from Grav'd! II and 111. The components of the lower gravel arc mostly pebbles of the 
Deccan Trap and doleritc with a subordinate amount of secondary' minerals derived 
from the disintegrated Trap-rock. The gravel is usually coarse and well-ccmcntcd. 
The contents of Gravels II and 111 are finc-giained, in places predominantly sandy, 
and occasionally showing cross-bedding. TJiesc graveU are also generally compact. 

Between Gravels I and II there is a cottspicuous break caused by an intervening 
yellow fissured clay. The contact between Gravels 11 and III, however, is not marked 
clearly, jaut the latter deposit is much liner ; possibly Gravels II and 111 represent one 
cycle of aggradation with coarser facies at the bottom (i.e. Gravel II). 

(iii) Tfa Godavari basin* 

Near Gangapur, about 5 miles from Nasik, on the Godavari, Sovani noticed the 
following section. The bed-rock ftlic Dcccan Trap) is covered by a li!^_d cemented 
gravel (Gravel I), which, in succession, is overlain by a yellow sdt. Over this is another 
gravel less coaracdexlurcd than Gravel I, which yielded rolled Early to Middle Achculian 
tools. ’ This gravel in turn was capped by a modcraiely-thick deposit of ft. of a fine 
and partly-cemented gravel (Grav-cf III), wliich, in all prolwbjUiy, is the finer facies of 
the underlying coarser gravel, i.e. Gravel II. Over it was the thick deposit of silt. No 
tool was found in Gravel II. 


^ Sankalia^ op. dL i - t 

•Indian Arcfiatoiafy 1956-57—A Rmrw (1957), p. IL K. D. Banerjee * observations On the 
Same basin are embodied in his unpublished thesis for Ph. D. of the University of Pootia. 


21 



A.VaiEXT rVDlA, ,Vf). 17 


(iv) T/if Malaprab/ia basin' 

Tools oF ilie type of Series II have been reported only From one site on the 
Malaprabha, viz. Taminhal, Mysore State, The section in the old river-bank at the 
site is as FoKou's. On the weathered granite-gneiss covered by the mottled clay is a 
conglomeratic gravel containing Lower Palaeolithic implements. It is capped by a sandy 
deposit, on which rests a smaller gravel, from which come tools of Series 11. Over this 
is a brown clay, which again is overlain by fine sand and a litllc gravel. The last is covered 
by the recent de]>osit of dark clay. 

(vj 77tc Gkatapmbha bssitf 

The tool-bearing deposit in this basin is not properly exposed, and most of the 
Specimens come from the loose gravel, A kind of loosely-consolidated medinm-sizedi 
gravel is noticed near Bagalkot, District Bijapur, Mysore State, on the left bank m the 
bed of the river, which is littered with a number of tools. It.s relation with the earlier or 
later deposits is not quite clear due to heavy silling in the river-bed. 

(vi) 77if Tapii bamn* 

A portion of the Tapii valley between Prakasha and Dkai in West Khandesh 
District, Maharashtra State, was recently surt'eyed by the author; a large collection of tools 
of Series ll was made from the loose gravel, and a few others were obtained from the 
cemented gravel near Uddbamgadh. The sections obser\'ed in this tract are as follows. 
A little rlowiisircant from Maiijarod a section shows weathered pink and vesicular Traf> 
rock at the water-level, overlain by 3 to 4 in, of brow'nish silt, which, in succession, is 
covered by 2 ft. of thick gravel-bed consisting of small pebbles of trap-rock, cliert, jasper, 
chalcedony, etc. Upw'ards, this pebbly gravel is sandy, the sandy portion being 8 to 
10 ft, thick and showing current-bedding. There is no break between die lower gravel 
and the overlying sands, the whole being a single aggradational deposit. The gravel is 
further overlain by a thick yellow silty deposit, at places more than 30 ft, thick. This 
gravel yielded a few tools of Series II, 

The Piinjra, a tributary of the Tapti, near Dhulia, show's a layer of current-bedded 
hard sandy-gravel resting on the Deccan Trap. A few hakes of chalcedony were recovered 
from it. 

.\t Amoda on the Kan, a tributary of the Panjra river, below a huge deposit of cal¬ 
careous tufa, tlicrc vi'as some trap-gravel resting on the Deccan Trap, from which a dcaver- 
like flake and a scraper, both on trap and of a large size, were removed. It seems to be a 
lower gravel yielding tools of earlier Industry, The tufa was ov'erlain by cemented fine 
gravel containing numerous nodules of siliceous material, but no tool w-as found in it, 
^lis, in turn, was covered by a 2- to 3-ft, thick silt. 

On the right bank of tiie Tapti near Uddhamgadh the cemented gravel consisting 
of pebbles of trap and chert lies on the country-rock, the Deccan Trap, and is itself 
overlain by a 2-ft. thick layer of cross-bedded sands. The sands arc highly cemented, 
and wherever the lower gravel has been eroded, they project out of the section to form 
short platforms slightly aw*ay from the main bank, which is W'holly made of silt. From 


»R. V. Jo&hi, Pleislottnt Stu^irs in the Malapmbha Basin (1955), pp. 29-31. 
■ llus site was visited by the author in 1956 with Dr, Sankaliu. 

* Indian Arehaeoh^ 195^59—A RtBiew, pp. 22-25. 
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the section, at the junction of the gravel and sands, were obtained four or five tools of 
Scries 11 type. A patch of tills deposit is also seen a little furtixer close to the water-level, 
but it is mucli distnrbcd and appears to be partly reconstituted- 

The stratigraphy of the tool-bearing deposits in the examined portion of the Tapti 
may thus be summariited as follows, 

1. There is no earlier tool-bearing gravel in this portion of the Tapti proper. The 
gravel-bed observed In the tributary of the Panjra is, hoxveycr, the earliest deposit contain¬ 
ing tools of Itandaxc facies, worked on the trap-rock. This is Gravel I. 

2. Gravel I is overlain by a yellowish bro'wn clay-siU, noticed below the gravel-bed 
at Manjarotl; it is represented as a calcareous deposit at Amoda, on the Kan. 

3. Above it is the medium trap-gravel, xvhich at places is slightly pebbly, becoming 
finer, and therefore sandy, upwards. The sands are cross-bedded and on account of 
their fine texture arc firmly cemented. This is Gravel (I, and it is the horizon yielding 
tools of Series 11. 

■K Ch’cr this is die tliick yellow silty deposit, on the top of which occur microtill is. 

(vii) T/k Wuna basin 

The author’s recent survey of a section on the right bank of the Wuna, in Nagpur 
District, Bombay State, a tributary of the VVardha river, has shown a 4- to 6-11. thick 
coarse sandy gravel on the weathered Deccan Trap. The rock displays spheroidal 
xveathering, and the gravel lies betxvecn the partially-weathered trap-boulders. The 
gravel is highly cemented, so that the tools embedded therein had to be chiselled out. 
Nearly thirtyfivc implements of the llakc-blade-scraper industry worked on chert were 
obtained from the gravel and many more were picked up from the river-bed. The 
implementiferous gravel is tiie only deposit noticed in the Nagpur area ao^far, and as such 
there is no sufficient stratigraphic evidence to show how' it stands in relation to the gravel 
containing earlier tool-industries. But t^onsidering its composition and texture and the 
tool-contents, it may be regarded tentatively as contemporary to Gravel II of the Tapti 
and the Pravara. 


(wit) The Son attd t}u Kiti basins* 

Tliese two rivers are the southern affluents of the ^'amima, tlraiiiing parts of Fauna 
and Rewa Districts of Madhya Pradesh. In its upper reaches the Ken collects die waters 
of the Sonar and the Bcarma of the Damoh ajea. A recent exploration in this tract 
brought to light nearly fifteen Stoite-/\ge sites, ranging from the I^wer Palaeolithic 
handaxc cultural througlu the Middle Stone^Age industries^ to the micrDlit^ Mcurring 
at the same site cither in combination or indlvtdnaily, 'Rte ba^ai gravel yielding early 
implements is rarely noticed in an undisturbed condiuoti* its pebble-con tents and 
acconipan}'ing tools dther being washed off froni the gravel-beds and left Ifxise in the 
river-beds, or being covered with alluvium and talus out wash. 

Only at Bariarpur, a site on the Kcup west of Panua, a well*preserv^cd, thougli 
loosely-consolidated, pebbly gravel, occup>hig a tciTace slightly Ingher than the pr^ent 
river-bed, provided a number of implements of the handaxe facies on qua^riziie pebbly* 
Ariefacts of Scries II tvci e picked up from the fine gravel lying at a lower level than this 
early terracc-gravd* 


■ Indian Afthmoiogy 1957-58^A Rmnt\ pp- 25-26. 
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The implcitvcni 
ihick alluvium. 


ihick alluvium. 


In the examined stretch, the ^n has iiPt^sho'rtTi any 



made on chert and juspe 
on flakes or flake*blad€s. 


(ix) Cortf/itfJiJnJ 


Tire above review of the tool-bearing deposits noticed at some of the recently- 
explored sites leads us to the following conclusions. 

1. The sediments containing the flake-blade industries arc later than those contain¬ 
ing the Lower Palaeolithic tools, typified by the handaxe. Between dtese two deposits 
of gravels there is a bed of silt dev'oid of any tool industry. 

2. The fine texture and the cross-bedding or lamination of die sedimentis asswiated 
with the tools of Series 11 indicate their deposition under comparatively conditions. 
Tlicre arc evidences to show the erosion of this deposit and also of a part of its underlying 
older gravel. No fossils have been found in the gravel excqit a few molluscan shells, such 
as are conimoiily met with even In the present river-beds. 

Some sites yielding tools of the Series II industry have been located In the ^cinity 
of the outcrops of the raw material, away from the river-banks, as at Koradih near 
Nagpur, where the tools do not seem to have l>ccn much disturbed, as they occur in 
the fields not very deep from the surface. But tliis does not mean that they are of recent 
date, as wherever such tools are found in river-scctioiis, there is a thick deposit of silt 
overling the tool-bearing gravel. 


B. The tool-types 


Except a very few tools which arc on chalcedony, the majority are prepared out of 
brown or rcddish-broivn chert. The toots obtained from the gravel-beds arc almost 
fresh, while those collected from the loose gravel show slight rolling and smoomenmg oi 
their original sharp edges or points. The more rolled tools^are difiicidt to distingmsn 
from the rest of the gravel-element, as they ha^^e lost all their identification-marks as tools 
except some faint outlines indicating shapes. Such specimens, although collected at 
the start of the exploration were discarded later on and have not been taken into account 
in working out the proportions of different tool-types in the collection. 

The flakes and short blade-flakes predominate. Tlie majority of them have obtuse- 
angled plain striking-platform and unworked undctsurface. Thme witli coitcx-coyered 
fronts arc evidently waste flakes removed from ihe pebbles in their initial di’essmg before 
the flakes w-erc taken out for tools. But in a fairly large number of flakes the upper sun ace 
carries either roughly longitudinal or converging scars, indicative of llieir removal from 
partially or fully-prepared cores. Such flakes do not necessarily have faceted striking- 


platforms. 
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Next to the Bakes which usually have been utilized for dressing into tools, the blades 
fonii about 15 per cent of ilic total collection. They are thicker than those of the 
microHttilc type. The most prevalent type in thcin is the backed blade; the back is cither 
covered with original pebble-cortex or in a few cases iiitcnlionally prepared. Such blades 
could have been used directly without further trcaimcnt. There are some parallel-sided 
blades, comparatively thick, rcloiiched into sidc-scrapers, antJ some arc notched at one or 
two places on the sides. They arc rarely tidlizcd for making points. 

Besides Hakes and blades, the authors of this industry used nodules or naturally- 
cleaved tabular pieces of chert for making tools. An interesting type of such material 
is a piece removed from the comer of a rectangular block of chert with three vertical 
sharp edges that converge into a poittt. Such pieces may have been utilized directly 
lor digging or piercing without further retouch. The flat tabular nodules Iravc been used 
for malong hollow scrapers or side-scrapers. Some borers and points arc also made on 
nodules. 

The Hakes are further W'orked into tools by retouching along one or two edges as 
side-scrapers, the steep rctotich at one end in thick Hakes pr^ucing end-scrapers. A few 
flakes have been dressed into points. In one or two specimens a conspicuous tang at 
one end is visible. 

few of the cores may liave been suitably used as aid-scrapers or worked into awls 
or borers. There arc two or ilircc rod-likc alternately-Baked cores, prodtjcing two 
longitudinal parallel wavy edges and medial ridges on cither lace, so that the cross-section 
in the middle is rhomboid. At one end the two faces meet into a chiscl-cdge. Such 
tools may have served as ciiisels or retouchers. 

It is difficult to apply any rigid scheme for grouping tliis assemblage in to types. 
They cannot be subdivided on the consideration of shapes as, except blades, tools liaving 
identical shapes arc rarely met with. It has been stated above (p. 24) that the majority 
of the tools arc worked on flakes and these Hakes liavc trion^lar, subrcctangular or 
quadrilateral forms. The industry is, therefore, divided into the foilowing types based 
upon the possible use of each, although some of the implements may have served more than 
one purpose; scrapers; tools with point (points and borers); blades; Hakes; nodules; 
and coixs and corc-choppcrs. Table II sltows a generalized site-wise dhlribution of these 
types. 


Dh;iCRIFriO.%’ ok THK tools 


A. ScKAriiiis 
(i) Sidi-sat^i 

I. SuaTJUAXCULAR SU>li-SCKAPEaS W'lTII STRAtGEIT EOlrES.— 

(i) On a thick large and roughly triangular cnd-Jlake of dirty grey chert. 'Ilic two lateral 
sides arc cniddy trimmed steeply, while the third one is partly worked. Fig. 7, M, 

(ii) Subtriangular small fiakc. The two sides arc finely retouched, and the third one carries 
the plain platform. Ftg. 7, ii. 

(lit) Subtrinngubr, somewhat leaf-diaped end-flake with an nofaceted striking-platform in¬ 
clined at an obtuse angle with the plain primary flakc-surfacc. Only two Jong sides finely worked. 
Fig. 7, 59. 

II. SuBtt£crA.vc[jLAR smc-scRAPERs wrm straioht booeb.— 

(i) Made On a thin rectangular hladhh cnd-flakc having a wide-angled plain platlbnn and 
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tinvvDrkcd luidcrsurfiicc. One of ihc two long sides is thick und is covered by pebblc-cortex, ITic 
opposite thin side is finely retouched^ Fig. 7, 5; pi. VIllj 5, 


Tablk II 

SITE- AND TVPEAVISE DISTRIBUTION OF TOOLS OF SERIES II 


Tools 

Flakiw 

B[.ADE!i AND 
(■-tAK£-]lLADt;S 

Noouu'Ji 

C0K£S 

Totai, 

ihoitar pfittej 

Hanit 

18 

7 

t 

3 

32 

Narsinghgarh 

4 

— 

2 

' 2 

8 

Garhakota 

4 

5 

1 - 

2 

11 

Sitanagar 

2 

2 


— 

4 

Aslana 

r 

J 1 

— 

— 

2 

hfariado 

4 

2 

“ 

2 

8 

Bwtfta vatt^ 

Gababad 

l(J 1 

— 

-- 

1 

11 

Tardchi 

3 

I 

2 

1 

7 

Kepra ualtry 

Piparia 

13 

5 

5 

3 

26 

Bangaon 1 

li 

Jl 

9 

7 

40 

Ba5^ 

7 

3 

1 

1 

12 

Kopra 

19 

19 

10 i 

15 

63 

ToTAt. 

98 

56 

33 

37 

224 


(Li) Subrcctangular thick flake removed from a partially-prepared core lias been secondarily 
retouched along the two long parallel sides which converge into a dull points Cro^-seciion in the 
middle of the length is triangular. Fig. 7^ pL VI 13^ 

(iii) On a small slde-flake with roughly rectangular to oval otitUne finely retnuched all along 
the margin. Fig. 7* 2?; pL VIIl, 

(iv) Somewhat similar to (i), but on a thick flake. Only one long side is trimmed into a scraper- 
edge. Fig. 7, 21; pi VIU, 2L 
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Fig. 7, Stria II twist sidt~scraptrs 
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in. SrDE-SCRAPERS ON OVAl. OR LEAF-SHAPED FLARES ^VtTir CONVEX WORKtNO-EDOtS. 

(i) Oil an ovai-ahapcd sidc-flakr^ the undcnmrface worked only along one convex cdgc+ The 
opposite side occupied by the striking-platfonn is thick and nnworked. I ig. 7, 2^; pk VIII, 29. 

(ii) Oil an elongated oval flake from a prepattd core. One long edge k straight and the 
opposite is slightly convexi but both arc secondarily worked. Much worn. Fig. 7^ 

pi VIII, 56. 

(iii) A leaf-shaped side-llakc with coftcx-covcrcd wide-angled platform and prominent bulb 
of percussion on the undenide. The single worked edge is curved. A kind of tang has mulled 
at one end during the detachment of the flake from the core w^hich enhances the beauty of the leaf- 
shaped outline of the flakc^ Fig. 7, 57; pi. VllI:,. 57. 

IV. Tanged cokvex-ended side^scrape^s.— 

These tools are made on flakes as wdl as on the nodules. At one end of the long axis occurs a 
convex scraping-edge which may extend further towards the other single- or double-shonldercd end. 

(i) Roughly oval-shaped flake u'orked along one edge only, the other edge being thick and 
broken. The concavity produced during the secondary flaking on one edge near the end has given 
the appearance of a pseudo-tang. Fig. 7^ 63i pL V^Ill 63~ 

(ii) Made on a thick end-flake: having a tiny umvorked striking-platform and plain llattlsh 
undersurface. The front is liigh in the middle imd is freely flaked along the margin ivitli blows 
directed towards central thick region, resulting in the production of a somewhat convex rough 
scraping-edge at One end and a marked medial tidgc running from one end to the other. Near the 
other end the secondary retouch on both die edges has produced a symmetrical tang. Fig- 7, 52; 
pL VIII 52. 

(iii) This is a very beautiful specimen on an oval-shaped end-flake. .A small pl.dn striking- 
platform occult at one end. The upper surface shows a marked mid-rib extending from end to end 
formed by meeting of the scar-beds of free flaking along the margin. Very finely retouched around 
ilie thin edge. The two deep sear-beds, one on each side at one end, have shortened the breadth of 
the tool and formed a conspicuous tungp Fig, 7, 64; pL MU, 64, 

(iv) On a roughly Inangukr tabular piece of chert. The alternate flaking along the two 
long sides has produced a mild uneven edge. A little tarring and natural concavity gives the 
appearance of a pscudo-tang at one end. Fig. 7, 55; pi. VlII, 53. 

(v) Similar to above but more shapely. It b made on a rod^like chert piece. Due to medial 
cleavage-ribs on either face, the cro^-section in the middle is rhomboid. The tvro long parallel edges 
are much worn and the w'orking b hardly noticeable. A deep flaking on one end of the tool has 
formed a single shoulder. Fig. 7i 60; pL Vllt, 60. 

SnjE-mnf-EKD scrapejis.— 

(i) Made oa a small subrcctangular hkde-bke flake, it is steeply retouched on one long thick 
side which curves round a I both ends. The other parallel §ide is thin and broken, perhaps due to use. 
Fig* 8, /5; pL IX, 15. 

(ii) Efrd^m&ptrs 

The implements of this group are made on subtriangular flakes or nodules. The two con-^ 
verging sides are usually thick, and the third side perpendicular to the long axis is thin and worked 
into a scraper-edge. The first ttvo of ihe following appear to be iranchets. 

(i) On a subtriangular flake, the two lateral thick sides are partly worked steeply, while the 
third shghtly-convex scraping-edge is finely retouched. Fig. S, 27; pi. IX, 27. 

(ii) Made on a flat triangular flake. The working-edge is abraded and the other two sides 
are unw'orked. Fig. 8, 55. 

(iii) On a thick triangular nmhile tvith straight scraping-edge. Fig. 8, 23; pi. IX, 23. 

(iv) Similar to abov^Cn Rolled, Fig. 8, 25; pi. IX, 29. 
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PLATE IX 



Cmc p, ^3 


.Wf /I /W,t: 2 flrtrf :i2, pomh; and 12, AM/i; 13, niiit am end strapev; 27^23 and AI, end ictalvTs^ 42 and /¥ 

jf rapm. See pp. 2fi, 3n and 32 if*. 
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A, Srrifs 11 toob; 41-46^ {uncaet scrapers i 24-26, /aAm. 
See pp. 30 and 32 



I 

fa. .: II. TJ ^ 


H. Series 11 ti»is: 3, hhde; 37, bant; 34 and 38, paints ; 
47-50, nodules; SI and 52, thappeis; 53 and $4, care 
sttapers. Set pp, 30, 32 and 33 
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Fig. 8. Strits II twtls: 6, 8 aad J2, bladts,' IS, sidt-strafitr; 24-26, 27-31, 

tere^sf 42-46 taumt md nokhtd seiaptrs 
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(v) Similar (o (UiJ. The finely'-tTimincd jcrapitig-edgc is slightly concave. >’ig. B, J/; 
pi. JX, 31. 

(tii) Q7tt<rt»Y and mtkftfd strapen 


Like other groups these tools are made both on tlie Hakes and tJie laUutar pieces of chert. In 
the flakes the concave scraping'cdge is more regular and some tools have more than one concave edge. 

(i) On a subUiangtilar cnd^fhikc, with tiny faceted strikuig-plalform making right angles 
U'iih the plain primary flake-surface. Finely trimmed into a concave scraping-edge on one side, 
the rest of the uuworked convex margin sers'cs the purpose of a suitable hand-rest. Fig. B, H; 
pf. X A, 44. 

(ii) On a stde-flake with irregular ouliine. ‘Die side opposite to the bulbar area is concave 
and worked. There are two small notches on either side of this main concave scraper-edge. 
Fig. B, 43; pi. IX, 43. 

(iii) Made on a roughly rectangular block of red jasper. The concave scraping-edge is situated 
on one of the long sides. Fig. 8, 46; pi. X A, 46. 

(iv) Made on a tabular piece of chert, this implement has two notches produced by steep 
retouching. Fig. 8, ^5; pi, X A, 45. 

(v) A subtrianguiar chert nodule having a comparatively shallow concave scraper-edge. Fig. 
8, 42; pi. IX. 42. 

B. Tools wmi points 


Next to scrapers, points form the most important tool-type. Tltey arc made on flakes or nodules 
and are unilacc points in that they are invariably worked in one direction only. 


(i) Borm on nodules 

(i) An almond^iapcd nodule of dark brown cbert been first steeply worked on the right 
edge and ilicn finely retouched up to the proj^ting stout point, llic lefi side is thick and covered by 
pebble-surface. The section near the point is paraUelograinmaiic. Ftg, 9, 40. 

(LI) Subtrianguiar piece of chert having a flattish or slightly-concave base and trihedral front. 
Steeply retouched on the two lateral sides svhich converge into a point. This may have served as 
a sidc-scrapcr-fitin-borcr. The cross-section near the point is triangular. Fig, 9, 37; pL X B, 37, 

(iii) Same as above but more symmetrical in outline. Fig. 9, 39. 

(iv) A siojiU rhomboid-shaped nodule has been finely trimmed on the two edges dial meet 
at a fine point. The undersurface shows a deep negative scar. Fig. 9, 33. 

(ii) Paints »n _fiakes or Jlt^hlades 

(i) .\Imond-shapcd unifacc point on an end-flake. The unworked lower surface sliows a 
minute plain striking-platforni. On the upper lace there is a mid-Hb running front the point and 
meeting another two transverse ridges in the centre of the tool with the result that tiir cross-section is 
triangular. Fig. 9, 38; pi. X B, 38. 

(ii) Same as above but with a more projected point. It is made on a simple end-flake from 
a weathered pebble pf chalcedony. Tlic whole of the upper surface is covered by the pebble cortex 
and the underside is also plain. Fig. 9, 34; pi, X B, 34, 

(Ui) Bcaudful symmetrical arrow-head on a small Hake. The shape Is like a pointed oval 
minutely retouched all along the margin. The front shows a mild mid-rib extending from the point 
down to the opposite end. Fig, 9, 35. 

(iv) Made on a subtrianguiar chert Hake. Tlie bulb of percussion is situated obliquely at 
one corner. The tool has been very finely worked from the upper side along the two lateral c^es 
produciDg a sharp point The base shows a slight natural depresnon which giws the appearance of 
a hollow base. Fig. 9, 36, 
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Fic. 9. Smts U f(w£r; 33, 37, 39 atut 49, hmn; 2, 32, 34-36 and 3S, fiaiats; 47-59, noihtits; 
53 and 54, mt scrips; SI, ptbhlt ihapprt; 52, iEseidal ate 
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(v) Made on a bladc-likc end-flake. The point oeprs on one of ihe longer sides which i; 
nicely trimmed, and advantage is taken of original proimsion on this side to develop it into a short 
but sharp point. The opposite side is concave and slightly worked. Pig, 9, 2\ pi, IX, 2. 

(vi) Made on small round flake sU^ck from a prepared core. The striking-plaifonn carries 
a shallow' negative scar and is inclined at right angles with the unworked undersurfacd, A burin- 
tike cut h:is been taken from the end opposite to the bulbar area resulting into a thin broad point. 
This specimen shows the use of a Lcvallois flake in making a burinatc point. Fig. 9, 32i 
pL IX, 32. 


C. Blahes 

Altliough small in number, the blades form a significiinl toot-type in this coUection- They arc 
usually thick and short in length and have triangular, oval or rectangular shapes, the last shape being 
conlined to parallel-sided blades. The Ibllowing are the typical specimens. 

(i) Oval-shaped long end-flake or flake-blade orjaspe^ chert with a ptominent poaiuve bulb 
of percussion and a rhomboid plain and wide-angled striking-platform. The left side is covered 
by ^bble<ortex wrhich facilitates the gripping of the tool. The opposite side is sharp but abraded, 
perh.ips due to use. Fig, 0, 5; pi. X B, X 

(ii) Small triangular flake-blade with two sides covered with pcbblc-suriacc. The llnid side 
is sharp and » slightly retouched. Fig. 8, /2: pi. IX, 

(Lit) 'Phick parallel-sided rough blade of brovm chalcedony fiticly trimmed on one of the two 
long sides to serve as a sidC'Seraper. Fig. 8, S', pi. IX, 8. 

(Iv) Same as above but on green chalcedony and having a triangular croas-scclion. Re¬ 
touched on both the lateral sides into scraper-edges, Fig, B, ff; pi. IX, ff. 

D. Flak£S 

The collection contains a fairly large proportion of simple flakes of varied shapes, the common 
fornts being triangular and rectangular. A few of them having sharp ends may have served as 
pointed tools. 

(i) End-flake from a tabular chert having trapezoidal form, llic two thick lateral sides are 
formed by original cleavage-planes. 1'he front surface carries a transvenc scar. The shape of the 
flake Is like a small cleaver. I'ig, 0, 26’, pi- X A, 26, 

(ii) Roughly rectangular end-flake vrith a plain platform inclined at a wide angle with the 
unworkt^ primary flakc-surihcc. On the upper surface there is another small diffosed poaiuve bulb 
near the butt-end. The specimen b slightly retouched on the rides and may have been used as a 
scraper. Little rolled. Fig. 8, 25’, pi. X A, 25. 

(ili) Trapezoidal end-flake with a prominent pcritlve bulb of percussion on the plain under¬ 
side. The striking-platfonii b unfacctcd and inclined at an obtuse angle. It has been retouched On 
two adjacent rides and may have served as a uniface point. Fig, 8, 2-i\ pi, X A, 24. 

E. Noduus 

The collection contains a few rod-Uke nodules of chert about 2i in, in length and roughly 
rectangular or parallelogramniaiic in emss-seetion. The two long sides of these specimens show 
somewhat deep flake-scars of alternate working, resulting in a mild to prominent uneven et^e. At 
one end there is a kind of short chisel-like edge. The toob seem to have been used as chisels or small 
picks. 

(i) A rough nodular vein-chert lias been freely flaked alternately along the iwo long sides. 
Tlic two unworked edges form irregular mid-ribs, one on each of the two faces. On the top of one 
end there u a small flat surface, whdle the other shoivs a short, sharp and strong chisel-edge of 3 in, 
'Fhe ctoss-sccliOD b paralldograjtunatic. Fig. 9, 47’, pi, X B, 47, 
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(ii) Simile to abovei but the motpnal are more deep and large culminating in the 

mid-ribs on cither face. Section is roughly rhomboids Fig. 9^, 4S; pb X B, 48, 

(iii) Thick (lake taken from a comer of a chert block along the edge, so that the crDsi-seetion 
in ihc middle i$ triangular^ the Ironl showing mid-ribs formed due to mccfuig of ibe two natural 
ckavagc-pjanes- It is flaked alternately along one edge and on the other, from the undei^ide only. 
The bulb b removed in chipping. The tool has two pointed ends and may have sensed as a short 
pick. Cross-section approximately triangular. Fig. 9, pL X B, 50. 

(Lv) Thick end-fiake from a block of chert having plain v^ide-angled striking-platform and 
unworked undersurface. The front is convex and partly covered by cortical patches. There is a 
slight retouch on the sides. This may be chewed as a dde^semper but with its cbisel-like edgCi it may 
as well have been utUi^cd that way. Section plano-convex. Fig. 9, 49i pi. X B, 49, 

F\ Aim ooRE-cRoppests 

As has been staled above (p. 25);i the authors of this tool industry utili^d aU kinds of flakes 
and chunks of chert for the mamifacture of ihcir artefacu. 'Ihe blocks and pebbles of this matenal 
naturally must have been flaked up to the last bit of a core, with the result that large cores have rarely 
been used as small choppers or retouchers* 

(i) At one end of the major axil of a dark-browTi eiiipsoidal pebble, flattiih Bakes have been 
removed, two on ope side, which meet a single wide Bat sear on the other side Lnro a sharp uneven 
edge. A pebble-chopper* Fig. 9, 51; pL X B, 5L 

(ii) Smalt dbcoidal core freely Baked alicmately along ilie periphery - A nnaSl cortical patch 
is seen on one face. Fig. 9, 52; pL X B, 5Z 

{iii) Dkcoidal pebble with a flat base and liiimprd front, from which tw^o short blade-like 
flakes have been Liken side by side on ihc upper surface, A core-seraper. Fig. 9, 53; pi. X B, 53. 

(iv) Two rectangular Baket^ have been removed by sleep flaldng on one side of a subtriangubr 
roiled tabular block of chert. \ core-scraper. Fig. % 5^; pL X B, S4, 

C. Discussid!^ 

(i) 

Similar types of tools made on small Bakes and bladish flakes usually of chert or the 
like fine’-grajTicd matenal had been noticed by a fetv scholaTs even before San^lia, ^vho, 
as stated above (p. 20), distinguished this assemblage in 1956 as Series II, Scries I being 
the I^wer Palaeolitltic Itandaxe industry** In subsequent reports, such types of 
implements have been freely referred to as tools of Series II or Middle Stone-Age artefacts.' 
Until a more suitable term* supported by better siraiigraphica) <latai is found, it would 
be convenient to retain this current I y-^used name for this kind of tool-assemblage. 


^L. A, Cammladc and M. C. Burkitt, ^ Fresh light on the Stone Age in smith-rast 
Antiquity^ 1930, pp. 327-29; K* R. ll Todd, ^ Filaeolithk indnstries of Bombay>*#r* A/t(hr^ 
fniL Grfai BriR^in and Mand, LXIX (1939), pp* 257-72^ H. De Terra and T. T* Paterson, 
StaJifj on thi hi Agi and AjJomUd Huaiaa QiRuw (Washinginn, 1939), p. 320? V. D. Knshnaswanu 
and K. V* Sound am Rajan, * The lilhic tnol-mdusirin of the Singrauli basin, DistKct Mir/.apiir * 
Andfnt Ifidia, no* 7 (1951), pp. 40-65; K. V. Soundara Rajan, ^ SiOTir Age indiutriei near Gjddalur, 
District Kurnool *, Anchni Indian no. 8 (1952), pp- &4-92* 

“B, Subbarao, Thf Pirsonahtr of ladin^ 2nd ed, (Biirotla, 1958), p^ 62; S. C- Malik, Agi 
tadujitn'fj: of the Bombaj and Satara bhtrich (Buroda* 1959), p. 43. K. 1>. Banerjee.in hi^ impiihlisHcd 
thesis has suggested the term * Nevasian * for such ty[w of tonh. 
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(ii) Cornpamon itnih European and African indusiries 

A typological cornparison between this industry and the corresponding ones in 
Rurope and Africa is dimcult, Ibr there is no single known industry either in or outside 
Imiia wliich is identtcai b all respects to tliat of the present one. Moreover, while 
attempting any possible correlation between the industries of two distant regions, their 
environmental charactet^ cannot be ignored. U'itli these limitations we shall try to 
note the elements that are common between tliis industry and the comparable ones in 
Europe and Africa. 

In Europe, the Upper Lcvaltoiso-Moustcrian yields a somcwlmt more developed 
assemblage and the leading types in it arc side-scrapers and points. The industry in the 
Damoh area lias a little admixture of L.et'allotsiaii flakes and Mousteriati sidc- 
scrapers, but there is no stratigraphical evidence to carry out any further correlation. 
It should be noted here that even in the Lcvallois V[ and Vll stages, flakes witJi unlaceted 
striking-platforms are quite common, and this is ci;actly the ease in the Damoh area. 
In Europe, altltough the blade-element is present even in the Achculian and Txvalloistan- 
stages, it Forms the main characteristic feature of llte Upper Palaeolithic industries. Our 
collection, and also those from different regions in India, contain variable proportion of 
blades and the tools made on them, 

Tlie Atcrian, which is a variant of the European Mousterian lias a tanged point 
comparable with a one in the Damoh collection, although in die Atcrian it Is made on 
blades or flake-blades having faceted platforms. 

Comparison with the Proto-Slillbay and 5 dll bay industries of Africa* will Iiavc 
to be ruled out, as in those industries the Lcvallolsian technique has been normally 
used for getting flakes on which the tools liave been prepared, although all the types 
of tools, viz. points, scrapers and backed blades, composing these industries, are iioliccit 
in our collection as ivelt. 

In the Smithfield-A industry of East Griqualand (Africa) belonging to the Later 
Stone Age, the flakes used in tool-making have a unfaceted wide-angled strtking-plalform, 
and they arc prepared by block-on-block technique.’ This industry also contains a large 
number of scrapers, particularly hoUow' scrapers, and along witii them arc found scrapers, 
flake-blades and rolled artefacts of Early Stone Age. 

All these features hav'c t^cn noticed in the flake-blade-scrapcr assemblage of the 
Damoh area. ^ The Smithfleld industry of Africa is, however, characterized by its micro- 
lithic type of impletncnbs. Thus, no close parallelism can he cstablislied between these 
two industries, although there is some similarity as far as the tecimique of producing flakes 
and the types of tools, particularly liic scrapci^, are concerned. 

Now, since no known industry'of either Europe or Africa can be compared with that 
of the Damoh area strictly on a stratigraphic basis, the latter industry, on purely typological 
c«dcnce, may be regarded as showing a sort of tcchno-lvpological Jcvel comparable with 
that between the Late Middle Slone Age and the Later Stone Age of Africa and also the 
characteristics mostly of the e.'irly Upper Paiacolithic industries of Euro]jc, 


' Neville Jones, The PreMito^ of Sonthfrit Rtiodeda (Cambridge, 1549), pp. 49-50. 
ir.t, /Vnf^iiir/jTa^ Aceounl of the Archaeoiagy of EmtGriqmtaiicl, Archaeological Series, 

1955), p. lO; Revil M.ason, ‘Not« on thr Later Stone Age in wutli-west .Africa’, 
South A/rtcan Arfhtifotofifal Rulletn., no, 36 (1954). 
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SToyE^ACE ryDvsmiEs of the damoji afea 


(iii) C'mjfitrison tvith the Aamaila indttsfty 


i i IV- ^ f ^ ™ gio'jps of depMits, cadi consisting of gravel and day, as obsci-vcd in 

he Narmada basm, tlie area under desoiption has only two gravchbeds, iv-hidi are undcr- 
l^ aiid overlain rcspccUvcly by the sih-deposits, Tlie non-fossilifcioiis nature of the deposit 
of the Dainoh area predudes iLs comparison uitli those of the Narmada region sinedy onTlic 
basis ol stratigraphy .^s a negative evidence, it may be stated that the Damoli area docs not 
have very coarse and bouldery type of gravel-bed compaiabk wiUi Gravel I of the Narmada 
blit this may be dne to tlie smaJlcr size of the streams and dicir linUtcd erosive and IranstjorU 
nig capacities. *nic components of both the Gravel I and II of the Narmada arc pebbles 
d quartzite, and very- rarely fragments of trap appear only in tlie Gravel 11 In the 
Oamoh area, die first (loww) gravel is composed ol^pebbles of quartzites and sandstones, 
and on y in the upper gravel appear pieces of disintegrated Deccan Trap and its secondary 
ntmciab. In the Narmada deposits, the sands replacing Gravel 11 contain an appreci¬ 
able quantity of sedimcQts derived from the Deccan Trap. 

from tJie lower group of die Narmada deposits come fresh tools of the Acheulian 
lacics along with rolled tools ol Abbevillean and early Acheulian characters.* ITiis 
^ Acheulian horizon, which lias been dated to the 

JVbdd^le Pleistocene from die associated fossU-remains. On the basis of the culture-contents 
Uus honzon, however, seems to be absent in the Damoh deposits. 

The gravel of the second (upper) group of die Narmada has yielded fresh Late 
boJian type of tools ^ong wit h rolled look of Abbe video-Acheulian fadw, McCown and 
nanerjee noted the absence of Late Sohan tools and the presence of die Nevasian f Mid die 
PaJacohthic) industry in this horizon.* ' 


^ deposit arc of Middle Pleistocene type.* Tlie true 
Nevasian honzon at Kalegaon on the Godavari river has yielded the fossil of iJer namadiots 
^ UM t^^^““‘=.P^‘^«tocene).* Subbarao ascribes an Upper Pleistocene date for this horizon,'' 
while Banerjw considers die bemnning of the Late Pleistocene period as appropriate 
tor the deposits containing true Nevaslaii tools.* The lower gravel of Damoh has yielded 
Iresh retouched llalies witJi a plain obtuse^ngled platform along with rolled specimens 
of AbbcyilJco-Achculian facies. These flakes are completely different from the large heavy 
Clactoman flakes of the lower group of the Narmada. Beadcs, the heavy choppens of the 
tower group of the Narmada arc absent from the lower gravel of Damoh. Thus, on the 
basis of culture-contents, this gravel of Damoh is comparable with the second gravel fupoer 
group) of the Narmada. 


Dc Terra traced the horizon of a flakc-indtistry, on flint and jasper, to die gravel 
and sand underlying die later allu«a, which include the black cotton soil/ This horizon 
may, therefore, be equated to the second gravel of Damoh on the basis of typology as 
well as of general comparative stratigraphy. 

, It ^should be noted here that after the deposition of the upper group, the Narmada 
oa.sin Witnessed extensive erosion and marked diangcs in the landforms and gradients 


' Dc Terra and Paterson, op. ciL 
’ Informauan from Dr. iC. D. Baneijce. 

*Dc Terra and Patemon, op. rtV., p. 31^ 

*Indim Anhatvfogj! 195S-57—A Rmae, p. I. 

fn * « Sankalia^ Bp Sufab^y^ and Dcx>p Tht Excmafhm at AiaAfshmar anJ t952'^53 

tPoona-Baroda, l95B),p. 38. 

‘Bauerjee, op. eiV. 

’Dc Terra and Paterson, op, at., p. 320. 
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of the streams. Wlicii the gradient was reestablished, a new cycle began with the 
aggradation, comprisiDg fine gravel and sands, which form the basal deposits of the later 
alluvia. There is, howcv'cr, no palaeontological data to find out whether such environ- 
mental changes coincided witli the coming of tlic people bringing lire flake-blade industry 
ill the Damoh area. 

As a result of his survw near Maheswar, Subbarao has assigned the Narmada Terrace 
2 as the possible hoiiKon of mHcs IT tools.' Slradgraphically, this terrace is later titan Dc 
Terra’s upper ^oup and earlier than tlic basal gravel of the later alluvia. In the absence 
of the Ibssils, the deposits of tltis terrace at the moment cannot be properly dated. 
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36 



THE MICROLITHIG SITE OF BIRBHANPURs A GEOCHRONOLOGICAL 

STUDY 


By t)R. B, B. I^L AND S. B. Lal 


CONTENTS 


h 

2 . 

3. 


4. 


Introduction 

TAOE 

37 

Topography 

Th<! analyses 

37 

3S 

A. Mechanical analysis 
Chejiiical anaJy^s ., 

38 

4tl 

C. Heavy-mincraJ analysts 

41 

Light crops 

43 

Acknowledgements 

43 


1. INTRODUCTION 

T ub MICROLTTHIC «TE OF BiRBHANPttR NEAR DuROAPUR IN DISTRICT BuRDWAN, WeST 

Bengal, was excavated in the years J954 and 1957 by Sim B. B. Lal.' The site 
is important on account of the high antiquity of its mteroUthte industry, as archaco* 
logically revealed hy the non^geometric character of the tools and alsencc of pottery 
associated with them. The .results of mechanical and chemical analyses of the soil- 
samples and the study of some sand-grains of the site have already been published by 
one of tlic present writers." In vie>y of tlic considerable importance of the site in the 
context of Uie current studies in preiustoric archaeology in dlitereut parts of the country, 
it was thought necessary to cany out a more detailed geochroiiotogical invesdgalton ^vidi 
a view to studying tlic climatic conditions and environments prevailing at I lie site during 
preliistoric times and, if possible, to adducing further evidence regarding its chronology. 
Thiw, Trench BBP-l was taken up for this detailcfl investigation. 


2. TOPOGR,\PHV 

Ail round the site of Trench BBP-l, there seems to be nothing but sand. The site, 
situated at the lower level of the terrace T„., of the Datnodar, does not show any rock 
in its neighbourhood, but near Trench fiBP-2, about 100 yds. to the south of the over- 
bridge, located about 6 furlongs to the north-west of Durgapur railway-station, are exposed 
a few beds of sandstone which is coarse in texture and white in colour. This region 
falls in latcrite zone as described b}' Roy.* Tltese sandstone-beds dip towards the south 

' B. B. t.al,' Birfahanpur, a micmlithic site in the Damodar valley, West B^gal Andetti ladia, 
no- 14 (1958), pp, +.39. 

■* Environmental conditions at Birbhanpur during the time* \ ibid., pp. 39-48. 

*A. K. Roy, Rf(. Ctdogkal Suif, Jnd.. LXXVII, no. 6, pi. I. 
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and show a little foldin^^ one limb dipping towards the west and the other towards the 
cast> both of them vanishing near the overbridge, 

3, THE ANALYSES 
A, Mkchanical analysis 

Tlic technique of mechanical analysis and the quantitative data on the size-frequency 
dLsiribiittoii of the samples from both the trenches have already been described. In 
Table 11 (below, p, 40A) arc recorded the values of size-parameters as calculated from 
cumulative cun'cs based on the published results of the mcclianical analysis of samples 
from Trendi BBP-1. The figures shown arc for each layer, i.c., tliey represent the average 
result of the number of samples collected front one particular layer. 

I. Mean averagi^ diameter (Ma),—^The average size was determined by the 
intersection of the cumulative curves anti the straight Line drawn ai 50 percentile. Thus, 
the values for the layers 5, 4, 3, 2, 1C and IB of Trench BBP-I' are 0*15 mm., 0' 13 mm., 
()'09 mm,, 0* 10 mm., O' 11 mm., and 0*01 mm. respectively. These figures lie in the fine 
sand-grade (International Scale). Moreover, hcavj'-mineral and light-crop studies have 
demonstrated a general similarity in the mineral suits of these layers and those of the bed¬ 
rock, ft>ur samples of >vhich were collected from tlie lower levels of the railway-cutting 
near the overbridge. Thb similarity is particularly pronounced in the layers underlying 
the implementifcrotts horizon. This Jtorizon, represented by layer 2 of rite trench, should 
have DCcn exposed to agents of weathering before tltc setlleinciu of the microliihic 
man, as is shown by the general low ering in the average grain-size, wltich couUl have result¬ 
ed ^ a consequence ol denudation. This is a possibility which cannot be ruled out, 
in new of ilie fact that the Ma of the upper and lower layers is greater than that of layer 2. 
However, tt is also probable that die material deposited in the layer was generally of a 
finer grade, so that the lowering of the Ma of the gjains in layer 2 might not ha\'e been 
really produced by denudation. 

In this case, we shall take the help of tlie soil-profile based on die chemical analy^ 
of the samples of these layers. According to die soit^rofile (fig, 1), the B-horizon lies 
bcitvecii layers 3 and 4, and tliia is indicative of the fact that weathering took plt^ce at 
layer 2, which, in uim, produced the general lowering of the Ma. On the other 
hand, if ive consult size-parameters of the bed-rock (Table II), we find that die 
average grain-size lies in the coarse sand-grade, the value being D'39 mm. Tlicrc is, 
therefore, a material dificrence between the Ma of die grains of the bed-rock specimens and 
that of the spccimcius of layer 2, It can thus be said with confidence that to dimmish 
the Ma from O'39 mm, to 6' 10 mm. or lower, an extensive weathering must liavc taken 
place. 

IL SottTTNO COEFFICIENT (So),—According to Trask,' a sorting coefficient of 2'5 
iiiiUcatcs a well-sorted sediment; if this value lies between 2‘5 and 4*5 (nearly 3'0), 
it indicates a poorly-sorted sediment. The values of the sortmg coefficients in this case 
are I ■ 70, I * 40, 2*90, 3 -35, 4*00 and 1 *50 in layers 5, 4, 3, 2, IG and Ifl respectively, and 
that of the bed-rock is 2*01 based on four specimens. Thus we sec that the soils of layers 
5, 4 and Hi are well-sorted and those of layers, 3, 2 and IG sliow a poor sorting. 

*Lal, op. rit., p. Id, fjg. 4. 

*P. D. Trask, Origin and EnidTomutni of Some Sedmenu of Pttnitm (1932), p, 67. 
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li, Chemical analysis 

The results of the quaiilitativc chemical analysis have already been published.' 
The chemical character of the clastic sediment depends on the size of the_ grains and 
their maturity.' A completely-matured sand will contain only quartz, while the clay- 
portion will Ik rich in alumina. Thus, the order of the loss of oxides may be determined 
by a comparison of the chemical data of the fresh and tveathered rocks. As alumina and, 
in most cases, soda arc tlie two constituents not likely to be added to or substracted from 
tlie sediment during or after the process of deposition, the Al,0j/Na,0 + K^O ratio is 
c^culatcd as giving the most appropriate idea of maturity.^ The ratio Al,0,/Na,0 ;• 
K.O, which is the inverse of the Ba value of Harrassowitz,-* may thus be taken as the 
maturiiy-index of dilTercnt layers in the process of weathering. Samples from Trench 
BBP-l W'crc studied in detail, and the \'arious ratios often encountered in soil-literature, 
viz. Sa value, alumina-alkalis ratio and the leaching factor /?, arc shown in Table II 
and plotted in fig. 1. Here the curves for clay", ^umina, ferric oxide, alkalis 
and heavy minerars show ihe percentage of each in dilfcrcnl layers. The Sa value, 
the maturity-index, and tlie ^ value arc not percentages but the actual \-alucs, being 
ratios. In the case of leaching factor the values have been multiplied by ten and then 
plotted. 

I. Maturity istjex, AJ,0^Na,0 ; K,0. — ^These ratios arc plotted on the 
soil-profile [fig. 1), from which it can be noticed that they arc nearly constant in layers 
16, IC and 2 but increase in the lower ones, i.c. in the B-horizon. 

II. Sa VALUE, SiO,/Al,Oj.—Similarly, the Sa value,* SiO,/AJ,0„ is plotted, 
and it also shows tlie B-horizoa in layers 3 and 4.* The hcavy-miiicral profile {fig. I) 
supports these results, as it shows that some of the light material, wluch is mobile, has 
been vi-ashcd away or has been carried below, 

III. Total soluble material,— On the other hand, Jenny® Itas quoted Hilgard^ 
as giving live results of five hundred and seventy three analyses of soils from arid and 
six liundrcd and ninciysix from humid regions. According to him, the total soluble 
material in arid soils is 30 "84 % and in humid soils 15'83 %. Table I shows the soluble 
material in diflercnt layers of Trench BBP-I. 

Table I 


SOLUBLE ALVTERIAL IN TRENCH BBP-I 



tB 

1 

1 " 

3 

4 

5 

Percentage of soluble 
material 

7‘9a 

16-84 

14-92 

! 

31*23 

1 

1 

8'04 — 


^Ancient ImSa, no. 14, pp. 39-4B* 

'F. J. Petd Johan, Stdimettla^ Rotks (1956), pp. 100-02. 

Ubid., p. 103. 

HarrassowilZj LaUrit FAftsihr. Gteio^ and Fd/iuvnl., 4 (1926), pp, 253-56. 
sH. Jenny, FaciATS of Soil Fomothn (1914), p. 26. 
p. 27, 

TE. W, HLlgard, SoUs (New York, 1914). 
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its maximum in layer 3, indicating 


M the soluble material in layer 2 is i4'92%, we can conclude that the climate 
prevailing at the time of the microlithic man was humid. 

FcjOj.—The FcjOj profile reaches 
weathering In the two overlying layers. 

^ VALUE.—The leaching factor /»is given in Table II and plotted on fig. I As 
will be noted from the figures, the top-most layer IB has a ^ value of 1*58, which, accordinij 
to Jenny, does not indicate weathering. These values for layers 1C, 2 3 4 and 5 are 
(1-41. 0-49, 0*20. 0*39 and O M respectively and show weathering 


C, Heavy-ahneral analysis 


For the study of heavy minerals it is necessao' to isolate them from the bulk of the 
specimens, and for this the fine sand-fraction 0* 10-0*21 mm. (separated during mechanical 
analj-sisJ was put in bromoform. The grains were thoroughly stirred and left in the separat- 
mg funnel for about half-an-hour. The light fraction floated on the surface of bromoform 
(sp. gr. 2*8o) and the heavy minerals settled down. For a complete separation, the 
separaung funnel was once more shaken, and after half-an-hour die heavies were collected 
on a filter-paper by decantation. They were then dried and weighed. After coning 
and quartering, the grains were mounted on slides in Canada balsam. The grains were 
men counted under the microscope and the percentage calculated, as shown in Table 11. 
The study of these heavy minerals was done in liquid mounts before actual counting. 

Iron ores (magnetite and ilLmcnitc), zircon, cpidote, tourmaline, rutile and garnet 
were found to form the bulk of the heavies. Kyanite and hornblende were also found but 
in very small amounts. The percentage of each of these heavy minerals is shown in 
Table IL SiUimanltej moua^tCp sphene aiid ^oisitc, which were prcsctit m insig^uhc^nt 
quantities, have not been shown in this Table. The heavy minerals arc described below. 

L Garnet.— It will be noticed ihat garnet is present in layer 5 but is absent in 
the upper layers. It again appears in the iniplemcnUrcrous layer 2 and the one overlying 
It, but in insignificafit proportions. In the bed-rock| however, Uic percentage is nmich 
higher. Its absence in layers 4 and 3 show's weathering and supports the view that layer 
2 must have been the land-surface for the microlithic man. 

II. Epidote.— Brown, yellow and rarely colourless epidotc is present throughout 
the section as well as in the bed-rock. This mineral is quite stable, though it shows 
signs of weathering in layers 4, 3, 2 and IB. Green epidotc makes its appearance in 
layer 1C. 

III. Zircon.— This mineral is present throughout the section. Its percentage in 
the layers below layer 2 lies between 10*58 and 11*98 and swells to 17*90 in layer 1C 
and 26*22 in layer IB. 

Kyanite and hornblende,— These minerals arc absent in tltc bed-rock 
^d the layws underlying layer 2. They are, however, present in layer 2, IG and IB. 
In layer 2, it must have come through uiflltration. That layer shows a transition in the 
mineral suits, i.e, garnet and green epidote zones on the one liand and zircon and horn¬ 
blende zones on the other. 

It is mtcrcsting to note that the percentage of hornblende is verv small, the values 
being 0*19%, 0*57%, 0*60% and 0*46% in layers 5, 2, IC and IB r'espectivdy, Evai 
m the topmost layer, IB, this percentage is 0*46. 


Jenny, op. dt., p. 27. 
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It should be noted here that Roy' collected five samples from the Damodar river¬ 
bed at Asansol and Champadanga, and the amount of hornblende tn these is 
37-15% (the range being from 35'21 to 40-48%), whereas in our samples the maiamura 
amount is 0-60%. In xiew of this enormous divergence, samples were collected from 
the bed of the Damodar about a mile away from Trench BBP-1, The results of the heavy- 
mineral analj-sis of these samples is given in Table III. 

Table 111 


HEAVY-MINERAL ANALYSIS 


Minbaals 

Size 

Average 

Fre- 

QOENOV’ 

(yso-ioo 

mm. 

02UO-50 

mm. 

010-0-21 

mm. 

Q'QI-QIO 

Opaques 

1 

73'97 

46-91 

26-91 

41*45 

47*31 

7 

Hornblende 

17-68 

43-60 

59*46 

30*67 

37-B5 

, 7 

Epidotc 

Rest 

Grecfi 

1 

1-31 

0-47 

0*33 

1*65 

3-22 

0-47 

, 1*21 
0*64 

2 

1 

Gamct 

Colourless 

Pink 

1 

1 

2-72 

_ 

3-93 

1-65 ^ 

1-32 

1 2*99 

0-69 

1-16 

2*16 

2 

3 

Tourmaline 

Pink 

Brown 

1-36 

j 

1 I'SB 

4-92 

0*69 

2*05 

3 

Zircon 

Colourless 

Pink 

— 


j 

0-99 

! 

12*88 
, 3*45 

3-46 

0-86 

3 

1 

Rutile 

— 

-- 

i 

i 0-69 

1 

0*17 

1 

Biodtc 

1-36 

1 0-94 

t 

' 2*3! 

0-23 

1*21 

2 

Zoisitc 

— 


1 - 

0-69 

0-17 

1 


In view of the above, the total absence of hornblende in layers underlying layer 2 
would appear to be Intriguing. The rclatlvcly-lowcr proportion of hornblende in the top- 
layer IB (O'46%) can hardly be expected in the valley of the Damodar, the bed of whi(* 
contains hornblende to the extent of 37 to 40%, It seems that this mineral has completely 
altered or has been washed away by denudation. Alternatively, the site represents a 


’Evans, Hayman and Majecd, QjHtft, Jour, Gtoi.t hlin, and Met. Sac. /^d., 6 (1934), pp. 40*41. 


42 












































THE MICROLiTHiC ^iTE OF Blf^£ifA^■pUR 

prc-homblcnde phase. The first alternative is more probable, as the mineral is not 
absent from the site, the percentages being 0*57, 0*60 and 0*46 m layers 2, IG and IB 
rcspccuvciy. It is highly probable that hornblende originally present in these layers has 
been altered to ferruginous clay,' 

A few grains of hornblende show signs of alteration. It is, therefore, not unlikelv 
that hornblende, onginaily present in the layers 1C and JB in the same high proporiioA 
as IS demonstrated in the samples described by Roy and above, may have had suflicient 
time to Undergo a complete alteration to clay. It would once again point to a lairly-long 
]}criod of weathering of the layers overlying the implcmcnlifcrous horizon. As an alterna¬ 
tive to this alteraU'on hypothesis, it may be postulated that the site represents a pre-hom- 
blende ph^c m the geomorphic activity of the Damodar and that at a certain stage in its 
dowTi-cutting, the river cut through some hornblcndie igneous rocks and deposited this 
mineral in a high percentage on the younger terraces. Thus judged, the site would 
appear to have existed long before the appearance of hornblende. If this is correct. 
It would not be unreasonable to assign a very high antiquity to the microlitluc industry 
of Birbhanpur. * 


D. LiCfJT CROPS 

The light crops of dcirilal minerals obtained from bromoform separation consist of 
quartz, orthoclase, microclinc, mica and some rock-Iragments, Quartz grains ranging 
in size from 0-21 mm. to 0*50 mm. and 0-01 mm. toO -10 mm. were subjected to a detailed 
examination of the surface-features. The investigation of quartz grains of a size less 
than 0-37 mm. or nearly of this value shows that they are generally polished, but grains 
larger than this size arc generally dull. Further, the larger grains ranging from 1 mm. 
to 2 mm. and 0*5 mm. to I mm, arc more rounded and more spherical than the smaller 
ones. Grains of the size of 0*01 mm. to 0* 10 mm. and 0- 21 mm. to 0 - 50 mm. are mostly 
sub-angutar. Smaller grains (O'01 mm. and less) arc more rounded in the implemcnti- 
ferous layer, while above and below that layer, they are sub-angular. It appears, there¬ 
fore, that the implemcntiferous layer was exposed to weathering for a verj' long period 
and would have been the land-surface for the microlithic man of Birbhanpur. 
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' G. D. MeriU, A Tnatist on Rocks, Rock Wealhriiag and Soib (1921). p. 19. 
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PLATE XI 


PhotomicTograpks of gaartz gfaitis 

1, cru&ked quartz grains: polished and with angularity 

2, quartz grains of bed-rock: round and with dull lustre 

3, quartz grains of the topmost layer of Trench BBP-1: comparatively more angular 

and polisWd • i- i. j j 

4, quartz grains of layer overlying the implemcnttfcrous layer; semi-polished and 

less rounded 

5, quartz gprains of the implcmcnuferous layer: more rounded and generally dullj 
the latter, like milky grain, is felspar 


rounded 


liter, lute mnay grain, is icwpai 

6, quartz grains of layer below the implemcntiferous layer; generally dull; a few 
1 .^ 


Scale yi 17 
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XI 





Fhohmitfogrnltki p / ifUart^ gftu«s, Hft p* -ii 


To fjir,: |,. 4.| 


4 ^^ 


I'LATIi XII 


J.VCVflV / LMi/A. M). !7 



PhotomitTOgraphi oj tfuartz grains and Ittaej mintrals. Set p. 45 


To face P- 



THE MICROUTHIC SITE OF BIRSHAXPVR 


PLATE XII 

Photomicrographs of quartz grait^ and heavy minerds 

7, quartz grains of the topmost layer of Trench BBP-2; semi-poJished and angular 

8, quartz gra^ of layer 3: generally dull; a few scmi-pollshcd and angular 

9, quartz grains of the impleinctitircrous layer: dull and angular to sub-round 

10, quartz grains of teri sand (south India}’; rounded and polished 

11, heavy minerals in polarized light 
[Key: 



Fic. 2 


1, 3 and 7, tourmalincl 2 and 16, rutile; 4, 5, 8-12 and 15, zircon; 6 and 13, 
epidote: 14, garnet; 17-19, opaques.] 


Seale X J7 


M . '^* Zeuncr and B. Allchtn, ‘The nucmUthic sites of Titmeveliy District, Madras State ’ 
Amat India, no. 12 (1956), pp, 4-20. 
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L INTRODUCTION 


S ITUATED AT A distance of about 18 miles to the north-north-west of 
Aurangabad, the headquarters of a District of the same name in Maharashtra, 
celebrated rock-cut eaves at Ellora (20“00' N- Lat.; 75“05' E. Long.) lie in the midst 
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of attractive surroundings on the Paithan-Auraiigabad-Ellora-Ghalisgaon road which 
almost coincides with an ancient tradHj-route. While the total number of caves excavated 
in the Eltora hill, known as Char an ad ri, at different heights, is upwards of fifty, those at 
the foot of the hill, generally facing w est, are conveniently numbered 1 to 34. irrespective 
^ronological sequence. The caves of Brahmanical origin, bearing numbers 
14 to 29 in the senes, occupy the central portion of the hill and are flanked by the twelve 
Buddhist caves on die south and five Jaina ones on the north. Thus, the first (Buddhist) 
cave IS m the southern extremity of the curvature of the hill, whereas the last (Jaina) 
one IS at the northern end. 


2. GEOLOGY 

The caves lie in the hilly tracts of the Deccan Trap formation, which, on weathering, 
gives the hills a characteristic appearance of terraces With a Rat summit. The Ellora hill 
rises abruptly from the plains on the west and south and has a general elevation of about 
2100 ft. above the mean sea-level, with the slopes and drainage-courses in the same 
directions. The main drainage Is through the nullahs known as the Gan, Rhadki and 
Khohri on the west and the Nagjhari on the south, all of which rise m the Ellora plateau 
and ultimately drain their waters into the Shiv, a stream of the Godavari system. 

The hill is made of extensive horizontal flows of trap alternating with vesicular 
trap-beds, vesicular trap forming the upper portion of each of the massive trap-beds. 
The lockout caves liavc mostly been carved out of the fine-grained and jointwl trap-beds, 
care having been taken all the time to minimize labour by taking advantage of the 
intermcdiaiy joints in the horizontal plane and master-joints iii the veriical plane. It may 
be gue^cd that the nature of the rock, vv hich Is responsive to chisel, was one of the &ctors 
which induced the people in western India to carve out hundred of caves in this region 
right from the second century B.c. Because of its comparatively soft nature, the rock 
weathers by exfoliation, shell by shell, with hard fresh rock forming the core. Tiic shell 
grades into monmi and clay, and with each erosion of the decomposed product an un- 
dccomposed or superficially-dccomposed layer of the rock is laid bare. 


3. HISTORY 

Although the area had been inhabitated in the late Middle Stone Age, as evidenced 
from tlte oecurrcnce of stone tools on jasper, attributable to an industry of the 
pre-mi crol it hie facies, and subsequently in the micro! ithic and chalcolithic periods,' 
the history of the caves begins within historical times, a little over five hundred years 
after the birth of Christ. It is surprising that the Satavahanas, whose coins have been 
picked up from the vicinity of tltc caves and during whose times the trade-route was in 
use, have not left any trace of their activity on tliis hill. 'Though the chronology of the 
caves, together with their authorship, remains to be established on a firm ground, it is 
accepted on all hands that the caves are to be broadly differentiated bctw'ecn those 
excavated during the times of the Rashpakujas and those excav'ated before and after 
them. In the former series can be included, with some amount of certainty, such excava¬ 
tions as Caves 11 and 12 in the Buddhist group. Caves 15, i6 and 22 to 28 in the 
Brahmanical group and Caves 30 to 32 in rhe Jaina group. It is true that the rock-cut 

'K. V. Soundara Rajan and R. Sengupta, ‘Flake and blade tool indusuies from Ellora 
/Vttc., 4Stk Session, /net. Stieace Ceng. (Calcutta, 1961), p. 449. 
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temples produced prior to the Rashiraku^ arc no less sigiuAcant^ but with the excava¬ 
tion of Cave 15, Danddurga {circa 753-57), the Rashtrakuta king whose inscription is found 
on the back tvall of the western porch of the manda^ in the forecourt of the cave, ushered 
in a new' idiom in plastic art which spelt dynamic eneigy, vigour and some amount of 
aggressiveness—In keeping with the spirit of the resurgence. Architecture too received 
a new impetus. If Gave 15 (Da^avatara) is to be taken as the budding of a new concep¬ 
tion in terms of magnificence and expansivencss, in Cave 16 (KailtLsa) one finds ite flower¬ 
ing, which is not only the crowning glory of the Rashtrakutas achieved by K^hnaraja 
I (757-73), the successor and uncle of Danddurga, but also the apogee of all Indian rock- 
architecture. And quite justifiably does the panegyric in the Baroda copper-plate grant j| 
(SI 2-13) of Karka II say about this temple of Siva built by Krishijarajar 
Elapur- dcbaia-gal- ddbhuta-sannisesam 
yad=viksk)>a vismita-eimana-fhar-dntanndrdh i 
flat svayambku §iea~dkania aa krilTimi stir— 
djisht^edriS^Ui satatam hahu ckarchayaitti U 
bhi^as** talhSvidha-k^tau tyauasaya-kani- 
r=elan=may a kathom=ah& kptam = Uy^akami at ( 
kartt= dpiya^a kitala Bismayam=dpa lUpi 
lan-aama*kirUanam = okdrayyata yena rdjdd II 

*(77tat ^rn^) by w'hom, verily, w'as caused to be constructed a temple on the hilt 
at El&pura (Ellora), of wonderful structure,—on seeing which the best of the immortals 
who move in celestial cars, struck with astonishment, think much constantly, saying, 

" This temple of Siva is sclf-existcnt; in a thing made by art such beauty is not seen ”,— 
a temple, the architect-builder of which, in consequence of the failure of his energy as 
regards {the canstruclion another such work, was himsclfsuddcnlystrucksvith astonishment, 
saying, “Oh, how was it that I built itt”’* 

Since then the KatlSsa has held its head high, never to be surpa^ed by anything 
of its like. The attempt of the Jainas to achiet'c a similar feat, though on a smaller scale, 
ended in an incomplete excavation, Cave 30, which earned for itself the name Chltota- 
Kailasa. They kept their work in progress at Ellora even after the Rashtraku^as had been 
supplanted by the later Chatukya ^ng Taila II (973-97), and their last-dated (1234-35) 
work* was carried out when the Yadava king ^mghai.ta was in power at Devagiri 
(Daulatabad). 

In the prc-RashirakC^a phase the mention of the name of the earlier Ch^ukyaa, 
the predecessors of the Rashtrakutas, is but logical, though there is no epigraphical 
evidence about their activities at Ellora. This phase comprises all the first ten Buddhist 
and the other Brahmaic^ical excavations excepting Cave 21, Ramej\'ara, which claims a 
different authorship by its singular character and is attributable to a date anterior to the 
rest. This cave, unlike the other BrShma^kal excavations at Ellora, has an image of 
Lakuliia on the architrave of the main entrance to the temple and is purely ^aiva in 
character. It may, therefore, be ascribed to the Kalachurts of Maliishmatl, who w'erc 
avowed F^upatas, styling themselves paTama-mdheivara^ and who appear to have 
w'iclded power over a terntory from Nasik to a part of the ancient Aimaka country, 
including Bhogavardhana, where a piece of land was granted by one of its rulers, 


■J. F. Fleet in hdian Antiquay, Xll (1883), p, 159; corrections by R. G. Bhandarkar in ibid,, 
pp. 228-29. 

»J. Burgess and J. Fergusson, Caee Temples of India (London, 1B80), p. 502. 
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Sankaraga^a, in 596-97/ Bhogavardhajia has been identified with modem Bhokardan 
in A^angatwd pJsmct, about 50 miles to the cast of Ellora. The Kalachuri association 

J°U« infen/of^e (««■> 550-75) 

p^t the ruling dynasties associated with Ellora in a scauence 
^ Ellora tverc probably initiated by the Kalachuris’ 



Ini to forget their rivalry and Ellora witn^ them working 

"^obves and conceptions from each other. The Jainas were acti4 
at Ellora cten during the rule of the Yadavas in the thirteenth century. 

Unlike the Ajanta caves, the caves at Ellora were neser lost in oblivion because of 
their close pro^miiy to the ancient thoroughfare and the accounts left bv eminent pc^ns 
from lime to time. Ainon^g them the name of the Arab geographer Al-Mas^udl (tenth 
century) stands first/ Subsequently', Firlshta* mentioned the caves in connexion with the 

ofTfr!! p-by die party of imperial soldiers in pursuit 

of Gujarat. Later, Tha^cnot (in 1633-67J/ Niccolao Manucci (1653- 
1708), Charles Uarre Malcl (m 1794)^ and Seely (in 1824)' wrote on these caves. 

Prior to the Ni^ms, the Holkars were the owners of the caves and continued to be 
so till the last part of the nmetcenth century. They used to auction the caves for the 
Tight ot worship and collection of a sort of entrance-fee.' The village, together with 
the ^ves, was subsequently exchanged with some land near Hyderabad, after which 
the Nizanis acquired ownership of the caves. 


4. THE REPAIRS 


A. BEPoaE 1910 

Tlic earliest reference to repairs carried out at Ellora is found in an Urdu work 
which refers to the approach-roads to the caves being repaired and the caves being 
cleaned for the visit of Sultan Hasan Gangu Bahmanl. who camped at the site for a 
tveek to enjoy the splendid works of art. The date of his arrival at the eaxes is given 


'V. V, Mirashi, Inscnp/iov sf the Chedi^Kal&shuri Era, Corpus Insert ptionum lodJcarum IV 
(Ootacamund:, 1955), pp, 38-44. ' 

*R. Scngupla in Jiw. }i^imismatte Sot. litd., XXII (i960), pp. 193-95. 

*C, Bar bier dc Mcynard, Mai^udi—Ltf Prsirits d’Or, tome qua trifme (Paris, 1914), p. 95, 
♦John Briggs, ffirtoiy of the Rise of the MohomedoH Power in Iniha (London, 1829), I, p. 367, 

® The Travels of Moiuieur de Tktvtmi into the LtBoat (London, 1687), pt. lit, pp. 74-76. 

* Niccolao Manucci, Storia do Mogor, tr. VVilliain Irvine, I (London, 1907), pp. 152-53 
^Asiatii Restmhes, VI (1799), pp. 3B9-423. 

®John B. Seely, The Waaders of Elora (London, 1824). 

p. 314, mcatiods a large Htablishment maintained by the HoLkars at Ellora. Long- 
was aware of this, as he mentions in his report, Progress Rep. Arch, Stav. Ind., fVestem Cirtie, 
1910-11, p, 26, the leasing out of the caves in the past for reU^ous and pecuniary purposes. ' 
■'Muhammad ' Abdu’l-Jabbir ffon, Tndhhira-i-SalSIio^^Dakm (Hyderabad, a. ei. 13281 
pp. 147-50. ’ " 
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as 25lh Shaw^val, a. h. 753 1352). Ncxl, after a long gap, il k recorded' that in 

1876 the'Buddhist monastery Do-thal (Gave 11) and the unfinished Jama temple ChhoU- 
Kailasa (Cave 30) were cleared of debris. 

In spite of the v«dc publicity given lo Ellora in publications/ there was no scheme 
of repairs to the caves in the ninclccn th ceniury, evim during those brief sporadic perio^ 
when the Government became alive to iu responsibility towards national monuments. 
Ellora seetns lo hav^ remained outside the purv-^icw of Major H. H. Cole, who, ^ L. lira tor 
of Ancient Monumems, reported on a large number of monument!!, mclading Ajanta. 


B. 1910-14 

Systematic repairs started in 1910, probably at the instance of Lord Gurzon, who 
visited the caves in 1899 and again in 1907. Officers of the ^Vestem Circle of the 
Archaeological Survey of India started regular inspections of the monuments and suited 
measures of conservation, to be carried out by the Hyderabad State. K.cports of worJ^ 
carried out were incorporated in the Survey’s reports.’ Between the -y^cars 1910 ana 1913 
asimi of Rs. 7729 was spent toivards conscri.'aUon- In Cave 16 the bridge connecting the 
southern porch of the sahka-ntundapa with the Paralahka to the south had fallen wit ^ a 
portion of the facade and floor of the first floor of the ParalahM,^ together 
whatever support it might have had below it, so that the remaining portion of the floor 
was overhanging. Supports in ashlar-masonry pillars were therefore erected and a night 
of steps (pi. XIIl) leading to the first floor from the ground floor of the Paralahka w^ 
constructed in the same masonry. In addition, dw'arf masonry-walls ivcre constructed m 
front of the caves to stop rain-water from flowing inside. 

G. 1914-47 

In 1914, ihc Hyderabad State created its own Archaeological Department under 
a Director and started publishing its annual archaeological reports. Though the works 
were executed at the instance of the Director by the State Public Works Department, on 
important matters and problems the Director General of Archaeology in India was 
consulted. On the recommendations of Sir John Marshall, extensive repairs were cabled 
out in 1924-23 to the copiously-leaking roof of the ^opurfftn of Cave 16. Age-long leaMgje 
of water had caused Raking in the stone, resulting in the thinning of the roof-«lab, which 
was threatening to crumbic dowi>* As a remedial measure a network of mild-steel joists 
wxre ereeted (pL XIV A) bcIow' the roof, to be propped up by a number of ashlar-masonry 
pillars, at a cost of Rs- 10,400* ^ ' 

In the (bi lowing year, repairs were spread over three caves, of which those to Cave lU, 
the only at Ellorai deserve mention. The cell on the northern wing of the fee 

floor, which had been abandoned in an unfinished state, due to fault in the rock, had a 
leaky roof in a bad condition; this w'as grouted from the top and the surface was treated 

* J^ Burgees, Ripcrl m Ike Elum Cfltw TempleSy Arch. Surv- WesL Ind*, V (Londou, 1883), p* 13. A 
compaiisou of the photographs taken by Burgess during hb surv^ during Ifi77-80 with some undated 
but evidently older photographs existing in the South-wcsicm Circle of the Survey shows that besides 
ihe Do-thil and Chhota-Kailasaf a few'other eaves were cleared probably m 1875 or so, though there 
is no published record to that effect. r* h 

’SccIy, op- Fergusson, liltuiraiions (if Rack-mi Tempks a /India (London, 1845); Burgess and 

Fergusson, op, ciL; Burgessp op. di- 

^Progress Report^ Arch, Surv. Crrrff, 1909-10^ p. 33; 1910-1 lipp, 26-23; 1912^13^ p- 13* 
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PLATE XJIt 



Cave /(f.> askiar-masonQ' supparts and steps rn iht Parata^i^ Set p. 50 


Ti> futr p, 5<J 



PLATE XJV 


A^Xa^XT IVDLh .W. I? 



K, CaVf S2: ushlm-mas^njj iupporis. See pp- 51 and 54 


I'w fjicc p. 
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frnT wat<rrtight. The weakest part of the roof of the verandah 

m front of the eeU was supported with an ashlar-masonry pillar. The uneven rock- 
floor of front porch in the first floor was also repaired. The other works included the 
provision of ashlar-in^nry pdbrs to the cracked celling of the sabha-imndsba of Cave 6 
Md repairs to the mam entrance to Cave J5, also in ashlar-masonry.' The works carried 
out m die simcccdmg years seem to have been more or less of a routine type such as 
clearance oJ^ebrts, repairs to roads, provision of drainage and erection of ashbr-masonrv 
supi^rts. Tlte repairs to Cave 32, ^though of Ute nature TSXt 
speaaJ menuon. The left wall of the forecourt of the cave, at its junction with the 

with loose boulders at the top precariously held, (The 
fall of such loose boulders must have brought down in 1871 the beautiful monolithic maita- 

fram *bc‘low fnl^xiv Bl"‘Bl>lilr-™a«onry 


D. 1947-33 

Tn I integrauon of die State of Hyderabad with the Indian Union. 

necessity of a closer attention to the Ajanta and EUora caves was felt and a 
committee of experts appointed to go into the quesh'on of cfTccmx and systematic 
of preservation of the monuments. The experts visited the Ellora caves between the 
2^h June and the 5th July 1949, and subtnitt^ to die Hyderabad Government their 
ohscn'ations on the eaves. In addition to specific suggestions for individual caves the 
general measures suggested by die committee were:—(IJ provision of surface-drains to 
be made of masonry over the caves on the scarp of the hill to divert rain-water from 
coming on tlte surface of the caves, behind the parapct-waJIs erected in the oast 
to serve the same purpose; (2) grouting of cracks; (3) erection of masonry- 
supports wherever necessary; (41 reproduction of the missing portions of the different 
members of the c^cs; P) provision of doore to the shrines to stop bat-nuisance; and 
{ 0 } restoration of the missing portions of sculptures, etc. 

During the next few years the works were carried out, on the basis of the suggestions 
cmlwdied in the report, by the Stale Department of Archaeology, which, from 1950 to 
ip, acted as the agent of the Archaeological Survey of India in respect of monuments 
JnaUonal importance in Hyderabad State, in the list of which, it need iiardJy be said, 
the hUora eaves figured. During this period overhead drains were constructed, as recom¬ 
mended by the expert committee, at a coat of Rs. 47,000, and die rock-cut drain in the 
courtyard of Cave 16 was deepened for the proper drainage of rain water. 

,u 1953, the Survey took direct charge of those monuments, and the office of 

he boudi-wcstcm (formerly Western) Circle of the Department was shifted somewhat 
later Irom Poona to Aurangabad for a more effective control on Ajanta and EUora. 


E. I953-5G 

R A recommendations of the expert committee, the shrine-doors of the 

uautust and Jama caves were provided with expandcd-mctal shutters. The damaged 
noors and pillars of Caves 2 and 3 were repaired in cemetit-concrcte, usmg miJd-stcel bars 

'This portion has recently been redone with cement-concrete, coloured and chiselled to match 
me surroundings (p. €1). 
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for rcmforcement in certain piilani. .\s stagnation of water, mostly due to overflow into 
the cave llirough the damaged portion of the cistem by the side of Cave 3, was apparently 
the cause of the decay of the rock-floor of that cave, the damaged portion of the cistern 
was suitably repaired and a drain provided at the floor-level for the drainage. 

In the group of caves known as Ganc^a-let?^» above Cave 27, tlvc first^ cave oit the 
left flank of the liill, containing some beautiful paintings of the ninth century in the ceiling 
of the Dorch. was taken up for treatment. During the monsoons the hca\y rush of water, 
issuing bom the vallcv behind and drained as a waterfall by the side of Cave 29 (Slta- 
kl-nahanl), cuts off the caves on the ieft flank from the rest on the other side. For an 
easy approach even during the rains, a bridge was constructed over the stream. Conserva¬ 
tion to the caw proper consisted of repairs to the decayed bottom of walls, door-jambs, 
brackets of pillars, etc. To save the paintings from further damage, all openings wpe 
closed with wire-netting fixed on wooden frames. To divert the surface-water running 
along the fayadc, a drain and a drip-line were cut on the brow of the lull m the rock. 
The amounts spent during this period towards maintenance and special repairs were 
46,907 and Rs. 20,175 respectively. 

F, 1956-60 

(i) The problems and principles 

By now, the Survey had thoroughly acquainted itself with the problems of conserva¬ 
tion at Ellora and Ajanta and could confidently formulate its own policies in these respects. 
Instead of taWng up repairs sporadically, a planned programme to cover^ the eaves 
systematically from one end to the other was to be taken up for thorough repairs to each 
cave, so that there would be little need for any other major work there in the next few 
years; this, however, would not preclude the execution of urgent work in other caves. 
Thus, though Caves I to 9 were included in the flixt phase of the work, several other 
caves have been dealt with during these years, as will be seen from the following pages.' 
Proposals alternative to those of the Expert Committee were formulated wherever 
necessary, in conformity with the general principles of conserv^ation of the Survey derived 
out of its long experience and technical knowledge. 

The problems of conservation of the rock-cut caves of the Deccan differ in many 
ways from those of structural monuments. The greatest difficulty confronted by the 
conservator here is the limited available knowledge of the structure of the inscrutable 
of rock in which the eaves are excavated. The problem of the leakage in the roof of the 
Main Cave at Elephanta and of Cave 1 at Ajanta are the two instances in point. Even 
then, it must be noted that the Survey has risen up to the challenge and with its progr^ive 
knowledge and resourcefulness the day is not far off wlicn the problem will be completely 
wiped out, for the work done so far at Elephanta has yielded encouraging results. 

Tile nature of the rock being soft, it is easily suseeptiblc to the deteriorating action 
of water, and it is no knowing which oft lie intervening forma live layers or seams permits 
percolation. It is only when the outlet is visible on the surface that the oozing water is 
amenable to disciplined channelling. The overhead drains and dwarf masonry-waJls 
constructed in the past, regardless of such considerations, left out the outlets appearing 
immediately above the caves at targe, which still allowed the water to flow along the facade 

’ From 1956, the present writer has been intimately associated with the works at Ellora, first as 
Special OfTicer and later on as Assstant Engineer. 
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Md travel inside to bring in decay in the roci-can'ings. Fig. I wilt malcc the point clear 
^c longitudinal section of Cave 2 shows a typical example that the drain at A E not help- 
R flowing on the fafade. The section shows the two soft zones, 

winch water oozes, pc bwer zone, C, which strikes against the 
s^ewhat-cons-cx celling of the front porch of the cave cannot be made watcrf?ee in the 

Cave i4 (fig. 2), however, full advantage has been taken of the rock-formation itself to 
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tUvert the surlacc-watcr by cutting a drain at the lowest lev'cl of the scarp. Here also, 
the functions of the dwarf-wall at A and the drain at B disprove the expectations. While 
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rock'Ctit drains aion^ the zone of seepage would divert the tnaxitnum {quantity of surface* 
water, a drip-line in the ledge woultl save the remaining portion, Once the cave is thus 
sealed from the onslaught of watcr^ the decayed members can be suitably repaired and a 
new lease of life ensured to them for many years to come. 

An important innovation has been the large-scale introduction of cement-concrete, 
reinforced as necessary, in repairs, in preference to ashlar-niasonry; by its homogeneity 
and mass, cement-concrctc has been considered much more suitable to match the adjoining 
rock-surface and to simulate rock-cut architecture, for it can be moulded, tinted and chisell¬ 
ed according to requirements. Side by side, the decision has been taken to replace by 
ccmcnt-concrete all the ashlar-work done in the past, mostly in the form of replacement of 
decayed or disappeared rock-cut pillars or of support to overhanging rock-cciling (cf. 
pi, XlV B); in the latter cases, the endeavour is to strengthen the rock itself, so the 
intrusive pillars can altogether be done aivay ith. 

In the past, accumulations of debris in front of the caves were taken for 
granted; they were sometimes supported by retaining-wall and paths laid oyer them. 
Now the original rock-surfaces arc exposed wherever possible, sometimes witli interesting 
results. 

Such have been the principles to guide the repairs to all the caves; nevertheless, their 
application Ivas to be varied according to and governed by the situation of a particular 
work. For repairs to walls, door-jambs, etc., ordinarily plain cement-concrelc is used, 
after, of course, the ofascr\'ancc of the preliminaries like dnseUing the exfoliated portions of 
the rock and washing of the surface to be attended to. But on a large vertical plane where 
concrete is not likely to stay, pins, preferably of copper, are inserted to provide a proper 
anchorage of the new material into the rock and thus prevent the possibility of falling ofl'. 
Subsequently, a duly-tinted layer of cement-plaster mixed 'ivith the required grade of sand 
is applied for finishing by chisel to bring out the effect of rock. The grade of sand is 
decided by the structure of the rock to be imitated; so also docs the thickness of the plaster 
depend on the pattern and depth of the chiselling that is to be copied. 

Repairs to the pillars again demand discretion as to ivhcther reinforcement should be 
used or not. Since the mbiturc used in concrete is rich enough and on its own can bear 
moderate weight, no reinforcement is used normally; it is only for moulding, wherever 
necessary', that a few rods for binding arc used. Pillars likely to be commissioned to bear 
load arc invariably strengthened with the required reinforcement. While redoing those 
previous ashlar-pillars which have no structural function, the fating-stonca arc removed 
and all holes and voids in the core are filled for a proper grip, as also to prevent cracks 
developing on the covering coat of concrete to be applied. The treatment of the surface, 
howev'er, remains the same in all the cases. To produce on the treated surface the bubble- 
holes found on the parent rock, formed due to the escape of gas in the emergent lava, 
nodules of stone and coarse sand arc mixed according to the required proportion in the 
coating-plaster and taken out, to get the desired effects from the surface when the initial 
setting has taken place. The treated surface is separated from the original by a demarcat¬ 
ing line incised on the surface. 

Such being the technique followed in the recent works in general, the items mentioned 
below cave-wise are not discussed in details, unless there have been departures from the set 
forms or an individual ease merits a special discu^ion. 

The magnitude of the care bestowed by the Archaeological Survey of India on the 
prcsctv'ation of and improvements to the eaves can be gauged from tlte fact that it has 
spent well-nigh two lakhs of rupees over them between 1956 and I 960 , 
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(ii) Cam 1 

of debriii from the front of Gavw 1 to 4 has hrourfu to Ueht many oriirinal 
features luth^to imknown (pi. XV). In Gave 1 in particular, the revelation has*rc- 

What was thought to be a bare hall with cells in 
the back and one of *c side walls with pillars in front has actually turned out to be -i 
vihara ^uh a regular front pordco (fig. 3) with a raised plinth and cells at ends originally 

duly pierced by an entrance and most probably side-windows 
or doora as usually met with in the like excavations. Although no indication is avail- 
St piH^ on the much-disturbed floor of the pordco, it is almost certain 

supported by pillars in front. The steps at the 

centre arc preceded by a chaitdraStla. 



.f —!P Metres 
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I'to. 3. Caw 1; plan. The thuk lines indiiatt the ntwljhtxposed area 

Age-long seepage of water through the scams of the rock lias brought down the front 
^rtion of the cave, and stagnation of water inside the cave from the same source has 
_ atnaged the floor and the base of rvalls. To divert and stop such water from entering 
into tjie cave a dram was cut in tlie facade. The floor, together with the bottom of walls 
and damaged portions of the door-jambs of the ccUs, w'as repaired in tinted cement- 
concrete chiselled to match the adjoining surfaces. The most notable work In this cave, 
however, is a m^ive concrete wall, 1 ft. 6 in. thick, along the north wall erected in replace^ 
“lent of the original decayed wall, to support the cracked roof at that end. 

With the sealing of the source of water-leakage through the oblique aperture in the 
south-western cell, the repairs to the recently-exposed portion of the cave and the 
provision of support to the overhanging fixjnt rock by the reconstruction of the missing 
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sorccn-wa]l in ccmciit-concrcte, there will be \>cry little of importance left unattended 
to in this cave by way of conscrv'alion. 

(iii] Caue 2 

The facade of Cave 2 also has disintegrated and disappeared due to percolation 
of water through the intervening layers in the rod:. In fact, all the cav« m the sector 
between Caves 1 and 6 have sudered similarly due to this malady. Ulule the rock- 
cut drain provided on the facade will drain away most of the descending water, the top 
of the cave is being combed to trace the source of water that finds its way out at the entrance 
witli a view to scaling it. Precautions have been takcri to locate tlic surfacc-^ams 
immediately below the lowest stratum of the percolating joint to collect tlie minium 
quantity of water and to make the drain itself impervious^ to water, by plastering the outer 
wall and floor of the drain witli cement-tnortar mixed tvith a patent waterproonng-agenL 
The inner or back wall of the dram was left unplasiered for the seepage to occur, to avoid 
the creation of a head of water with all its consequent pressure. 

A common malady from which the caves in general suffer is the wearing out of the 
floors and wall-bases along with other component parts up to the height of the past acci^ 
mulation of debris and svater inside the cave. Fall of boulders and dcjposition of earth 
at the entrance of the caves blocked the flow-out of inside water. To this Cave 2 was no 
exception. The damaged floor of the cave, together wiih other such portions, was repau^ 
ed. After chiselling out the decomposed and weathered portions of the heavily^amaged 
lateral galleries the heavy mouldings were reproduced, fashioning them extant 

portion in cement-concrctc with nontina] reinforcement. The available portions ot 
the central band with sculptures of rolticking dwarfs, in bas-relief in compartments, 
preserved. The damaged portions of the kumbhas of some of the pillars w'erc _ repaired, 
^e bottom of the iakhas of the main door to the cave, repaired in the past in ashlar- 
masonry, was redone in cemcnKoncrete, 

(iv) Cave 3 

Clearance revealed that Cave 3, so long dtought to have a floor lower than the 
ground-level outside, has, in fact, a wide piUorcd verandah in front, at the same 
as the floor, extending to a lower floor with a high plinth and a flight of st^is at im 
centre. The portion of the plinth to the south of the steps was found to ^ dccorat™ 
with heavy moulding, the corresponding portion of the nortii having been left unfinished. 
Much of the frontal portion lias disappeared and the steps now end abruptly with a d^p 
fall connecting with nothing. The cave has now emerged as a superior specimen of a 
mhara (fig. 4). 

A portion of the wall of the cistern attached to the cave on the south being damaged, 
water was overflowing into the cave; to add to the trouble, there was the usual flow 
of water on the surface to cause damage. The portion of the damaged wall was 
repaired in coursed nibblc-masoniy plastered irith cement-mortar and damaged members 
of the cave and portions of walls, including the pillars, were repaired in cemcnt-cot^rctc. 
The cracked roof of the cell to the north of the verandah, previously supported by ^ 
ashlar-pillar (pi. XVI .A), obstructing the view of the enshrined Buddha image, 
removed (pi. XVI B) to provide a reinforced ccmcnt-cqncrctc beam concealed svithin me 
ceiling with supports in the right and back walls. The crack on the ^ roof ' was then 
completely sealed off from the top by clamps and cement-grouting. Besides tlic cutting 


56 


Itlii’MliS TO THE El.LOHA L A VES 


I'l-A'l Ji X\' 








B. I lo :f: origimi /taiarfi ixp&stii ift qfUf /^movai &/ rrfitimng-imlL 

t*Le p, 36 ^ 






A. Cftpgs f ia ^: /rani rfinirnffg-w^H^ ftiiting originnl ffniurf u SVf 55 




t‘L;Vri% XVI 


SO. 17 




Cave 3: alt lo Ikt imift, afttr repoirs. 3tt p. 56 


To 







IH'TAIRS TO THE Ei.LORA DJP'fiS' 


PLATli XVJl 






B* 4: v^rand^h^iUafs ^jht Sti p. 57 


At Cavt 4: vcfandah-piUnn dunn^ npntrs, Stt 57 


T«? r«irc pj. xvj 















PI.ATE XVll! 


.hWIKST lADIA, JtV. I? 


A. Cnv 5: fronl pithrSf <luring Ttpnhi, Ste p. SS 



B. Cavt 5: /fODi pillarj, sfier rtpaiti, Str p^ 58 


Jt. 


Tti (•tr pi- 
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B. Lave B: Jtant pillarjf afier repairs, See p. 5S 
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AEPAIJtS TO THE ELLQitA CAVES 


TTir aWc, the channel of a drip-line was cut in the rock-kdge in front. 

Jnc exposed noor of the front verandah is now (I960) being treated. 



/O O /O 20 JO JO 60 tEET 
Fic. 4. CoBC 3i ^An. 7Xf thitk iinti tndicotf tht wicent^htJtpostJ ons 


(v) Cave 4 

The floor of <^yc 4, together with that of the ccU in its south, and the bottom of the 
walls were repaired in ccmcnt-concrctc. Out of the two pillars separating the hall from 
k'T L die left was completely renovated on old lines (pL XVII), 

the other was partially repaired^ The terminal pilasters were also repaired from the 

The cracks in the walb of the first floor of the cave, ereated by the jerk of the falling 
of the western porlion of the shrine, were made good by the insertion of clamps and 
grouting witli cement-mortar. Tlie Icaknig floor w^as also suitably repaired. 


(vi) Caw 5 

The magnificent ^ikam represented by Gave 5 has suffered from both natural forces 
and human vandalism. Surface-water from up the liiU at the top of thb cave had washed 
away much of its projecting hood and had abo loosened some boulders, which were 
threatening to tumble dovsTi. 'Die untamed gush of water in the monsoons must abo 
have contributed towards the dJsappearancc of the portion of the top floor of Cave 4, 
from the front of Cave 5. The loose boulders w^ere secured properly by doweb 
aU ^ong the lines of cleavage and all visible cracks w'cre completely sealed off by grouting 
^'ith cement-mortar* The work of the provision of a cemeait-concretc can tile™ shed, 
^chored into tlic roof and finished to maintain the contour of the rock-surlacc, is in 
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proffress: this wiil throw the water away at a copsid^able distance, so that the area will 
Ic Sved from the onslaught of falling water and the resultant dctenoration. 

The heavilv'damaged pillars in front and about half-a-dozen on the sides, scjm rating 
the nave from the sidc-mslcs. repaired in the past in ^hlar-masonry. were ;aycdonc m 
cement-concrete, timed and chlscUcd to be in tune with the sumving ones (pi. X\n!). 
The door-jambs of the shrine in the north wall were also similarly repaired. 

Since the top of tius cave has a natural slope and coUcots and discharges s«rfac^ 
water from the sunmmdjjig area, the lock-eut drajtis from both C^ves 9 aad 4 were 
Tmeei here attd direharle at the »me spot. In adtUnon to the dr™ a dnp-lme was 
incised to cut off the w'ater that might otherwise travel along the ccilmg, 

(vii) Cave 6 

Excepting some minor repairs to the pillars at the sides separating the emtr^ haU 

from the lateral ones, repairs to the pill^ of the sm^l man^a^ Cave 6 

(pi. XIX) and the p^o^■Mion of a throaung, not much work has been m J;^ave b. 
The two ashlar-pillars erected in the past to support the cracked ceiling arc b^g b ug ^ 
forward to serve the purpose more eflectivcly; they will eventually be covered with a blanke 
of cemcnt-concrcte roughly finished to match the rock around. 

(viii) Gw# 7 

The mined steps on the south of Cave 7, leading to Cave 6 above, repaid in ashlar- 
masonry in the past, were reconditioned property in cemcnt-concrcte. The dama^ 
pillars and the decayed bottoms of walls, together tdth the door-jambs, were also repaired. 
Fissures appearing on the facade sverc grouted with cement-mortar. 


(ix) Clio# S 

Cave 8, a vihafa with a sandbira-garbkag^a, i.c. a shrine with a circumambulatory 
passage, the only one of its kind at EUora, had its floor, walls and pillars damaged due to 
accumulation of water and debris. While minor repairs were done to the floor, the 
decomposed portions of the waits, etc. were chiselled out and made good in cement- 
concrete. The pillars in front {pL XX) and the bases of tliose at the back pid^ the door¬ 
jambs were simflarly repaired. drip-line was cut in the rock-ledge projecting at Uic 

roof-level. 

During the work it was observed tliat the small shrine with a raised plinth in the 
nordt wall had a pit, at the centre of die floor in front of the image of Buddha, communica¬ 
ting to a vridcr space at the irregularly-dug bottom (fig. 5). As the location of 
docs not favour its having been a cistern, it is perhaps to be regarded as a pitvam 
store. Debris fitting the pit, comprising brickbats, rubble, earth and ash, removed 

and a ccment-concrcte lid was put over the opening to prevent accident. Of the anti¬ 
quities recovered from the debris, mention may be made of a stone disk car-omament, 
iron arrow-heads, a barrel-shaped ivory handle decorated with ringlets and beads of agate, 
cameltan, etc. . 

Outside the cave, to protect the imposing sculptured panel of Kubera and 
on the north wall, exposed to the wcathcr-aciion as a consequence of the loss ol t!i 
western end of the niche, a reinforced ccmcnt-concrctc hood was provided m cxtensio^ 
of the existing ledge and a return-wall with a broken edge was constructed, kcepmg > 
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The drip.ll„e „« aUo eontinued 
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(x) Case 9 

t 1 shrine the pillars in front and the terminal pilasters were repaired 

tpj. XXI), TTie horizontal joints striking against the beautiful facade composed oftastc- 
lully-carvcd udgamas were filled up and a throating, together with a surface-drain at the 
top, was provided to save the facade from further deterioratton. 

Tlie phased programme referred to above (p. 52) was to cover (he group up to this 
^vc but, as already stated, caves beyond this limit were attended to ahead of die schedule 
during the period under review. Such important works arc detailed below, 

(jti) Cave 11 

Some of the worn-out rock-steps, suhsequently repaired in masonry, leading to the 
elevated spacious front court were re^si^ed and substituted by cither rock-cut or cement- 
concretc ones. For the easy drainage of rain'-w'ater all pits in the floor of the front-coun 
"were filled and a shallow drain cut, joining it with the gutter, also cut by the side of the 
«cps m front. The damaged pillars in the verandah of the ground floor were repaired. 
The flight of Steps on the north leading to the first floor of this three-storeyed monastery, 
in a bad shape, was repaired by the cutting out of new steps and mending of the existing 
ones as necessary. 
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(xti) Cam J2 

Clearance of debris from in front of this iinposing thrcc-storeyed 
a wide de\'ated platform (fig. 6) reached by a flight of stcra prodded at the cc^e of he 
plinth and flanked by sculptures of elephants in bold rcUef The enttre length ^ Ac 
plinth (pi. XXH A), it is now seen, was carved wiA heat^ moulding wiA ® 
band dreorated with conventional diamonds and loiiis-designs m niches separated by 
vertical bands with rosette-designs. On Ae north of Ac steps, Ac 
dancing dwarfs. Post-holes in the floor arranged systematically and holes <>" 
walls suggest Aat Ac pUcc might have been later on covered by a lean-to roof. 
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(xUi) 14 

Continuous flow of surface-water over Ais cave during Ae rains has wcaAered Ac 
facade considerably. To Avert Ae water-flow a rock-ent drain was excavated immediate¬ 
ly above Ac roof-level. There will be a drip-line in addition, when a portion ol me 
projected ceiling is reconstructed. After Ae removal of Ac unsightly and 
ramp made of loose rubble, put up in Ac past in front of Ac cave, remnants of Ae 
cut steps were laid bare and were repaired in ccmcnt-concretc. Side by side, Ae sou 
pilaster and Ac damaged plinA were also repaired and Ae mouldings on it reproduce 
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P1-\TE XXI 



To fare p. So 


B, Capt 9: front piftarst rfler rtpatrs. Set p. S9 





PLATE XXII 
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B- Cap* 21: after remomt of dihrii. See p. 62 
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repairs to the RLLORA C.ir£S 


PLATE XXIH 



A, Csct IS^ porch in front of msniapn, (AfOwjf rtpmti. 
Stt p.Gt 
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B. CflFf 15 i piiTthiri Jion\ of nat^npo, after itpairs. 
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A. Cait 26: front pillars, during repairs. See p, 6-t 


B. Caee 26: front pillars, qftfr repairs^ See p. 64 
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REPAIRS TO THE ELLORA CAVES 


(xiv) Cave 15 

T^c famous inscription of the Rashtrakilta king Dantidurca, the only maior 

Cav^ir’l.^ iSf ^nxM-oUthlc m-ajiL 

' TV.^? u k had till now been exposed to weather due to la]] of the roof of the 
document from further obliteration, the missing pillar on the 
m^ priTin? ^9^*"m reinforced cement^oncret; and a rjfKe "ame 
material and ongmal thickness was put up, duly anchored to the CKtant portion in the 

(pi reproducing the available corresponding mouldings on the cornice 

obsen^d ^at during post-monsoon montlis, water trickled through a 
middle of the Bhu-Varaha sculpture on the north wall of Cave M 
sr a ed j^low the huge cistern to the south of this cave. After a proper investigation of the 

cistern were pointed with ccmcnt-moriar, 
satisfactory-, as the tnckimg has stopped. The damaged screen-wall 

i“ in the past, were redone in cement- 

fS. and the sertes of high-level steps leading to the forecourt of the cave were rccondi- 
uoned by chiselling and m cement-concrete as found necessary. To expose the platforms 
flanfong the steps near the entrance and also to bring the smaU cave in the north wall 
to view, the debris on the sides were removed. 


[xv) Cave 16 

The unseemly repmrs done in the past to the door-jambs at the entrance to this 
impori^t edifice had fo ^ redone in a proper manner in tinted cement-contrete, chiselled 
to conform to the adjoining surlaces. 

A superficial clearance of debris from the open area in front of the screen-wall of 
the cave revealed the existence of a frieze of sculptures of fighting animals at the bottom 
ot the wall and an expansive raised platform terminated by a dwarf-waJL U’hlle the 
northcro portion was limitedly available, the southern portion was missing and its 
indications only could be traced. With the finding of such features it became imperative 
that all survi\-mg traces should be exposed and the level of the ground in front of the cat-e 
lowered dow-n to the orimnal, Tlie entire ground was then excavated down to an 
average depth of about 3 ft. In the course of the digging, several fragments of sculptures 
TA^rc recovered, many of them presumably once adorning the great temple. As a result 
of the lowering of the ground-level, the drains from the inner court of the temple had 
to be rc-oricntaied and reconstruct^. 


(xvi) Cam 19 

Cave 19, one of the earlier Brohmanical excavations at EUora, had a faulty roof 
which leaked heavily during the rains. With a \-icw to stopping the leakage, debm was 
cleared From the roof-top and all visible cracks were grouted with ccment-morlar; this 
was followed by the laying of a layer of ccment-concrctc over the roof. The operation 
h^ brought encouraging results, though the leakage has not been stopped entirely, as some 
of the sources^ of leakage appear to remain yet uncovered beyond the area attended to. 
Efforts are being made to trace and treat them. 


' Gf. Indian Arthaeohgj 1957-58—A RevlfW (New Delhi, 1958}, p. 97 and pi. CX, 
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(xvu) Com 21 


T-^ tK. .nrTara^-wattr iklline in front of this otherwiic well-prcscr\'cd cave, a 




If 



JO' C 2d 49 io f££r 


Fio. 7. Cav«2t: pha. The thkk Uitts 
iitdieaU the Ttctntly-exposed area 


Like Caves 3 and 12, indications in front of this cave showed the existence of an 
expansive high platform as a forecourt. T^c appearance of a few courses of a brick stinc¬ 
ture in the course of the removal of debris in front and the discovery of anttent *^®**J^ 
beads, etc., from time to time from the vicinity, made it desirable that the ddbris should M 
removed carefully as a whole to find out the nature of the staicture and its relationship 
with the cave and also to expose the original architectural features. Clearance down to 
a depth of 8 fr. 3 in. laid bare the plain face of the high plinth, at places damaged, a dr^ 
at the toe and an irregular rock-floor (fig. 7; pi. XXII B). Several walls of bricks, I7ji 
to 18 in. long, 8| to 9 in. wide and 3 to 3J in. thick, of an uncertain character, were 
exposed. 

A variety of antiquities ranging in date from the first-second century a.d. to more 
recent times goes to show the importance of the debris. The pottery comisied of pieces oi 
the sprinkler in the Red Polished Ware and other sherds of reCQgiur.able shapes anu 
decorated pieces, as found elsewhere in the early historical le\'els. Notable were 
terracotta cylinder-seals of identical dimensions for decorating potte^; one of them had 
an elephant driven by a man and the other a rolling scroll with lilies. A number ot 
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Fic. 8. Caw 25: plstt. The thick limt indicaU ricmtiy- 
expostd area 

'Reading and dating fay Dr. D. C. Sircar. 
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REPAIRS TO THE ELLORA CAVES 




can 


^ numsmatlc cdfccdim fton. U.is limited comprised copper coin, whid. 

a Chola c^. Cadhaiyi coir, ani a Til^ian „rcd 5rc^Ltcvar& Wc^^ 
com-moulds, vna each of the Traikutaka Iting Darhaacna and of - If !i^ 

lo d« ji., „rinte,o,dng finds ITte Mudim c^^Tno iSteSsfiSf^ Sinate 

Other interesting objects were a copper seal in the shape of a ring with four letter* 


(xviii) Case 25 


Although no structure repair of importance was carried out in this cave, a lanre-scale 
cleaiance was undertaken m from, a consequence of which was the eipostire of a ™nion 
of what turned out to 1^ a high pothum. Further removal of debns brought to view 
the unique features of a high phnth^waU (fig. 8) with an aperture in the cen^c having a 
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j j ‘ Mk rkC T n^cTimf ftTl the b^clc Wflll £^1(1 StCpS Ctit 111 tllC TOClc tO thc 

iS »"f4 rfTh“™™ h tS pUn* o?U«= cv. oropj. fou«d 

an unlnishcd celfwlth three pits and a fourth m front of it at a lower floor-lc\el. 

(xix) Cave 26 

The cracked front pillars in the centre of this cave had been provided in the p^t 
with i^sdrmfB exposed Od the outside To do ttway tvith 

stirruos after being coated with an anli-corrosive paint, were cmtedtlcti at meir proper 
placed in the rock and were covered with tinted cernent-plastcr, chiselled to ^ 

?iil XXlVl The pillar to the north was rebuilt in ccment-concrcte after the dis g 

i? ;hc venicring piLes of the ashiar-masoniy erected in the past, 
grouted with cement-mortar before the application of the covering layer 

(xx) Coot 36 

Fashioned bv the fainas after the great Kailasa temple, this unfinished monolithic 
temple had the roof of both the gopura and the sabha^irto^pa leaking. After the 
“d7of id deoomposod Uyor of rik from id ™f of id ^./wd. 
crevices were fillcdwith liquid cement-mortar and the roof was covered with a 

^^m^ncretc to mxkj it wmorptoof. Cmcks dppdaimg oa thd wore ato ^ 

off. The affdctcd portioiis of id walls flanking id main ""^“’“1“ ten-ict 

treated with rouehTy-finished cement-mortar to imitate the r^k-surface. The terrace 

of the sabka-mandapa had several fissures and certain ind 

a friaWd condiliin, whidh dViddntly ateorbdd wattr. The Bssi® ''“J ^n'? 
filled with cement-mortar, .and the dismtegrated poruons were scaled and made good. 
Obsenations show that leakage has been stopped at both the places. 

fx.xi) Cdve 30A 

The projecting kapota of this cave, with the front portion carved out as a 
being broken at places, water from the roof used to flow m and get ^ 1 ^^ 

floor of the sabha mandafui. The vulnerable points were repaired by the mseruon 
steel bars to hold die broken pieces together. At Ac same time, a 
into the rock above to divert Ae rush of water. The Aslodged potion of Ac 
,o Ae right of the entrance was refixed in its proper place The raised 
front coint, holding water at places, was excavated and Icv-ellcd properly for the ca . 

dramage of water. ,. 

A small excavation w-iA Jaina images below Ae culvert on the road leading A 
cave, so long hidden behind a huge deposit of debris, was exposed to view after clearance. 

(xxii) Cave 32 

The roof of the eastern wing of this cave had been copiously IcaWng for some 

time, so much so that sldactite formations had taken place. For finding out Ac s _ _ 
of leakage. Ae debris on the top was removed. This resulted in Ac j- 

tunnel-like excavation with a Ume-conercted floor, having one opening on the 
and Ac oAcr on the roof of Ae cell: tt provided commumcahon between this cell _ 
main cave and was connected wiA a slit in Ac wall for Ac drainage of water . 1 ^ 

ooze out of Ac softer xonc of Ae rock at the sides of the runnel. As this system, cvio i 
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.he feurcs wSh 

Z .he i?an7emc“f® 

.ucces^ for Urerc hw not been any ledcage since .ifen in ihMe'JS' “ 

The comspondrng roof on the western side 15 also being Hkcwisc treated t}.e 

{xxiii) Cflw 33 

of the corridor on the south of this cave was very much 
damaged. Tlie disintegrated portion was chiselled off and Uic ceiling was rci^uced 
in ccment-concrcte with miJd-stcel bars. ® reproduced 

(xxiv) Repairs io sadptures 

,1 restoration of sculpture for its own sake is against die accepted princioJes 

of the Archaeological Sun'cy of India, it could not naturally agree wi^ the Exmrt 
d^rvTd^^h t *" 1 ,*** recommendauons on such restorations. Instead, the Su^y 

tJ^A ^ necessary for the prevention of further deteriora- 

^raaged sculptures should be carried out. Accordingly, the services of two 
quahned modellers were secured for such repairs. 

j . J" f colossal figure of tlic Bodhisattva at the south standing as a 

dvara-paln had developed several cracks all along the body, the more ominous of them 
mg on the hack, due to constant exposure to water-action, and was in danger of being 
dislodged. The sketch of the image (fig. 9, /) shows die extent of the damage. tS 
fasten the sculpture back to the wall, eight copper pins and dowels were put in through 
holes dnJicd m the body at vulnerable points. The cracks were then filled with Uquid 
cement-mortar tinted to match the stone. The image of Buddha in the iconostasis of 
the south gallery, together with the flanking Bodhisattvas, had been heavily damaged; 
while almost all the sculptures had cracks, the image of the Buddha in the srcond 
panel from the east had the legs below the knees fractured (fig, 9, 2; ph XXVJ 
Besides repairs to the cracks on the images, the fractured portions of the latter wrre re-set 
voth coMcr pins and ccmcni-mortar mixed with rock-powder to attain the original 
effect. The missing portion of the left leg from the ankle imwards was roughly reproduced 
to support the overhanging portion. Consistently with principles, no attempt was 
made to reproduce the missing fingers or details of the face. The wide crack running 
irom the halo behind Buddha’s head to beyond the left shoulder of the Bedhisattva to the 
right was filled. ^ The top of the left foot of Buddha in the tJiird panel, which had run 
to pieces, was suitably repaired. 

The Jvdra^pala of Cave 3 had a deep crack fiom the top of the Jafd-maAufa down 
to the right breast, a cavity in the bclly_ and^ a pair of damaged fret; all these 
were mended. The downward crack to the right side of the bead of the flying figure to 
nght, which had been responsible for the loss of the left elbow leaving the forearm with 
insufficient support, was repaired and the breach in the arm filled. The image of the 
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Fio. 9. Damaged scdpturti. i. Cam 2: the Ba^isalhiaj ht. II Ji, 4 «. 2- Caw 2: Buddha 
W the Badidsattvot ht. of fomer 7 Jl. 3. Cam 3t Bodkisattea Makt^^ hU S ft. lO 

4, Caae U: BuddhOf ht. 1 Ji. 3 in. 
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REPAIRS TO THE EUORA CAVES 

Bodhisattva M^^cya to die left of Buddha on the back wall of the shrbe with 
a beautiful head had a depression in the belly, a crack from the same region to the left 
thigh and a lean left leg (fig. 9, 3), die resultants of weathering and falling of a chunk of 
stone from the groin to the ankle. After the filling of the crack and the depression, 
the leg was reconditioned. Outside, on the north wall of the front verandah of the cave 
the sculptures were repaired by way of the filling of the cracks tunning across and of 
the cavities in them. 

The fall of the western portion of the shrine on the first floor of Cave 4 had caused 
several cracl^ in the Image of Maitreya, the left dsara-pala. All such cracks were cleaned 
and filled with lir|uid cement^mortar. Cracks on the images on the walls of the passage 
connecting Caves fi and 9, which had developed for similar reasons, were alw suitably 
treated. 

The panel of sculptures of Kiibcra and Haritl, only of its kind at EUora, on the 
outer wall of Cave 8, recently provided with a protective hood {p. 58), had a deep crack 
affecting the thighs of both the images, and several cavities had been formed due to the 
exlbliation of the rock. All these defects vverc made good in tinted cement-mortar in 
conibrmity with the general appearance of the rock. 

Tlic ground floor of Cave 11 having remained covered ivith debris dll 1876 (p. 30), 
W'hich explains its being called Do^thal {‘two-storeyed’), despite its being in three-storeys, 
the sculptures of the back wall of the porch had considerably weathered. The moat 
allccted of them was the image of Buddha (fig. 9, 4}, widi a wide gap running across the 
right elbow and the belly and deep cavides in tlie chest and shoulders. The missing 
bottom portion of the triad with Tara and die deep scar below the waist of the four- 
armed Avalokile^vara were preserved from decay by filling the cre\ices and making good 
of the weathered per dons after the scooping out of the decomposed portions. 

The impressive ima^ of Gaja-Lakshml facing the entrance of Cave 16 had portions 
of its legs and belly missing. These portions were repaired. In the famous sculptured 
panel of Jtavanaaugrdta-miirli in tlic plinth on the south, the image of Ravana had the back 
and shouldcj-s damaged and cracks running in all directions, so that, deprived of its sense of 
solidity, much of force and vigour of the s^pture was lost. To bring out its forccruiness 
and to make it solid as a symbol of strength, as it verily t^icts, all such damages and 
cracks iverc repaired so as to merge with die mass of rock. The wide natural joints across 
the elephant-caiyadds and the south dhvajaslambha in the courtyard were filled. In some 
eases where these joints struck the trunks of the elephants and endangered their safely, 
copper clamps were inserted as reinforcement. 

The cracks on the sculpture of Ganga (pi. XXVI) tm the outer left wall of Cave 21, 
on the images in the AV/yanufujidara-iniir/i panel inside and the two dvara-pafas flanking 
the shrine ivcre all suitably repaired. 


on tht 22ttd Jane i960. — Ed.] 
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1. INTRODUOnON 

R ecent work in PREHISTORJC archaeology has drought out enough ^TliRlAL 
to convince one lliat the patterns of tool-fabrication and tlicir spatial and chron^ 
logical advancements arc mfinitely more complicate than wliat was thought to 
even two decades back, and any oversimplification of their behaviour is thus prone to be 
faJJacious. The wide spedaUzalions that tool industries manifest even witlun limited 
geographical zones would show' that the genius of the_ early man, as ret'calcd in t c 
artefacts that he fiashioned for a variety of uses, was subject only to ecology, availability 
of raw material and desired function. In the following pages, it is intend^ mainly 
to trace the broad technological criteria involved in the tool facies and mdiistries o 
differing cultural stages in Stone-Age India in the light of recent rese^h, with a view 
to comparing thdr interrelated tendencies with those in the other Astan-Afnean ^cas. 
It is admitted that dependable climatic and stratigraphical data are not adequately docu¬ 
mented in the Indian subcontinent, although the broad landmarks in culture-cvolnUon m 
the Qiiatcmary in this zone ^^ould seem to have been outlbiedj if not established^ in 
recent times. It would thus be best to deal with the regions on the basis of tlic one or the 
other of the great Slonc-Age tool culture families to which individual industries may 
belong. 

In a masterly survey of the prevailing trends of Stone-Age cultures two decades 
back, Menghin divided the entire Stone-Age world into three broad cuUur^provinces, 
via. those of bone culture, flake culture and core or handaxe culture.' According to him, 

^oTMe^hin iiTfiirly Mm, cd, G. G. MacGurdy {Philadelphia, New York and London, 1937), 
pp. 303-04. 
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QUATEiLVA/tr PEBJiLE, COBE & FLAKE CULTUBES 

bone culture invcnled in arctic or sctnl-arcUc lamudes, under (he temocrate zq,im r.f 
centmi and east Eurupe and the entire U.S.S.R, Haltc cultures dSa^§ and rrub. 
iropn^l and tropic^ areas of the Asian-ATrican continent tlic great handaxe cultures nrevai] 
ed. He showed: the funciional efficiency of handaxes in luS^vegctation-mfLted 
jungles and the comparauve merit of smaller and sharp-edged hakes and blades In ihc 
nuldcr northern zons. He a^ demonstrated with a reasSable emphasis that the irreat 
handaxe cultur^ of south jVnea and the Indian subcontinent had spread northvvards 
and met the flake cultures. But, at the same time, he fell it difficult to isociate identical 
honzons to siimiar mdustrics on pebbles and flakes and opined that tJiere had bl:cn 
dinfcrent londs of industries on pebbles and flakes, largely influenced by contacts 

^ have pebtle^iool types b^th in the 
Early Stone-Age and m the ramparau\dy young Late Stone-Age cont^ts. In India, 
Hc have to contend with pebble dements occurring svith handaxes and a divergent but 
largely contemporary pebble element of the Sohan cultures of the Panjab valleys Thus 
the problem resolves itsdf into a series of subsidiary, nevertheless important, homogeneous 
subculture-pnoymccs wjtlun a greater complex of industrial techniques. Recent trends to 
separate techniques from cultures to avoid confusion of correlation over widely-separated 
areas have also made significant contributions towards a better understanding of the 
otonc-Age problems* 


2. PRIMITIVE TOOL-TECHN1Q.UES AND THEIR iMPLia^TlONS 

It is not generally gainsaid that die earliest tools of the primidve man, made not 
through a premeditated technique but casually, would have resulted in the unifacial 
chopncr-scraper kind on a rcadUy-avallablc tabular pebble and subsequently on a split 
pebble or on a mere plain thick flake detached by a knock from a stone blocL 

The fashioning of a primitive tool on a split pebble has the main advantage that the 
sharp margin already provided by the gslitdiig would, if chipped further unlfaciaJJy, 
result in a very efficient cutting- or dropplng-cdge. It may be incidentally not^ that in 
the first-known instance the splitting may have been naturally caused by concussion 
lx tween pebbles. Only at a subsequent stage was this patent advantage grasped by the 
Stone-Age man; this led him to split pebble on purpose. The split-pebble loot was ttius 
an intennediate stage between an efficient unifacial chipping and a deliberate hi Fa rial 
flaking. 

The primitive pebble tools (or, rather, tools with primitive single or tw'o-direcu'onaJ 
flakings, as Ixakcy would caution us to haveV are found variously in the Kafuan of 
Uganda, the Oldowan of Kenya, the Prc-Stdicnbosch of south Africa, the Sohan of Panjab, 
the early stage of the Madrasian, mainly of peninsular India, ihc Choukoudenian of China, 
the Anyatluan of Burma, the Paijitanian of Java, etc. These arc not homoioxJal. The Kafuan 
and Oldowan (Olduvai Bed 1) arc singularly devoid of any handaxes and even of any 
specific tendency towards them. They are thus undoubtedly pre-handaxc for prc-Chclles- 
Adicul of the African terminology). Of the two again, the Oldowan should represent the 
developed stages of the Kafuan, as it abounds In ttvcHdircctionally flaked pebble tools 
and is stratigraphically posterior to the Kafuan, of wliich itself four stages of dcv'clopment 
have been recorded. It is of interest to note also that the Kafuan t>'pcs arc from Uganda 
only, indicating that no region outside equatorial Africa can, at this stage, be seriously 


'L. S. B. Leaky, Olditoai Gergt (Cambridge, 1951), pp, 34-35, 
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sufifflcstcd as the cradle of ihe human race. As Lowe has it; not oiAy was it in Mrica 
that man first emerged as the tool-maker but also it was in the equatorial re^on of this 
^ntinent that he emerged, and since all the Austral opithccme types from Sterkfon am, 
Kromdraai and Swartkams have been found in identical Icveh, btU none ol them 
in Sedation l^■ith these primitive tools, it would be fair to conclude that there were more 
Ld4T«rmcn living contemporaneously with the Australopithecme, who made the 

Kafuan tools, -j r i. u j 

The Qunese, Burmese and Javanese industries are again devoid of the handase, 
alihouch according to Movius,* the Javanese would seem to have ™mc specimens aba 
to it ^\Vhile the flakc-accompanimcnt of these pebble industries m Africa ^ nondescript 
and not worthy of detailed consideration, the corresponding assemblages of^e mcntion«l 
c^Uu^es of cmI ^ia have a definable status and range from lyTpcs with the crude plain 
platform to the * proio-LcvaJlois ^ stage. The Panjab Sohan has the unique 
of diversity from its broad unity with the east Asian cultures, m its robust pebble-tool 
clement and an evolving, progrc.wive and refined flake facies, ranging from crude platn- 
platformed types throu|h^truc ‘ LevaUois‘-inspired, 

Sake-blade assemblages, these n^ologically ranging bet j^en the Earljr and JJ^^dle S one 

Ages and belonging stratigrapliically to the late II IGl to III lOl the Kai _ 

pfeistoccne. Tim i^bblc tools wlu4 accompany the 

Chellcs-Acheul cultures of peninsular India, on the other hand, have ^ 

with llic African in their typology, lack of distmcuve fl^c facies and ^ 

and disappearance of pebble tools in the Acheulian culture-stage of die handaxc - 

It is thu/m contradistinction to the ‘ Sohan ’ industries m both twology chronology, 

since in the latter area even after the handaxc culture had died 

proceeded with further development and refinement as at Chauntra m III G1 gravels anrt 
silts. The problem thus assumes added importance, and recent di^ovcnes of a 
tooi clement at sites like Bariarpur on the Ken near Panna (Madhya Pradesh), v^h cii 
have otherwise produced distinctive artefacts of the handaxc family,* have S[Karhcaded 
the issue towards a proper classification of what should consuiute the Sol^n 
* Madraslan * pebble cultures in a mixed assemblage, m what degrees and m tvlmi ^one- 
In otlicr words, the identification of the concerned pebble facics at each of the sites, wim 
their proper parent culture, is called for. 

It is, of course, not necessary nor indeed correct to visualiac any contemporaneity 
for these pebble cultures, since it is directly concerned with the evolving pnm^c aiio 
his enWronment, As a matter of fact, w-c find the African pebble industries like ihc Kalua ^ 
and. partly, the Oldowan resting mainly on the Liower Pleistocene hori^onj 
south-east Asian as well as the Indian pebble tools wouW, as far as known, seem to ong 
to the Mid-Plcistoccne. 

\S'hcn, subsequent to the pebble stage, the early man had given attention 
fashioning a conventional tool, the technique of marginal bifacial trimming cvolvctl U> 
him, perhaps from primitive ‘ Clactonian' industries, to get a continuous sha^ edge 
and to have one end narrowing down to a convenient thrusting lip, constituted the basic 


■ C. van Riet Lowe, ‘ The Kafuan Culture', TAjtJ Fm-A/ncan Cangrea an Prehistory, Lipiagsloae, 

19S5 (London. 1957), p. 209. . , . j * „ Africa'. 

' H. L. Moviu) (Jr.), * Early Man and Pleistocene straugraphy in southern and eastun m ^ ^ 
Papers of the Feaha^ Museum cf Ameritm Arehatohgjr aud Ethnography, Harvard UniversUyt aIa, n - 

(Cambridge, Mass., 1944). , » rtj. 

* Indian s-trehaeatagy l9S?-58 — A Review (New DcUu, 1958), pp. 25-26. 
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wa. achieved in d« nf ,ho hirack^.r^S^Crrf ,1 e v 

f±^i,£.,nnrc^. ;n’s,xsvr 

allTntar7i^^“'*'^^ ’ technological, irnon-fnnnional, ,er.nen.en._cvc? 

t,. ixc ^tremdv intcraUpg to observe (hat within bifacial corc-lechniouc would have 
but may be blfadally fabricated oS^e^flafcS'^’ ThiVu^juirfoTr^^S 

fief Site® 

but al.o ihat tos had iB bask ohen on the oatnro of the aviSabfc ra" SriF In i 
place where shaly itrck or teap was easily available, it wa* felt quite uneconomical to 

^^*^5 of gelling core tools made out of an enormous chunk orquartritc 
boulder brought from afar. It was felt easier to shatter a krtre flake out of iK 
tractable local material and chip it to the required tool. This tendency woid also siSIif? 

**t*^*’* tool-maker in that an implied guidanec^wa? 

himself m flak« rather than in large massive cores ^ his bifacial 
tools. Herein li^ the very germ of the flake-tool cultures, which so proliferates in a sub¬ 
sequent stage when the early man took to tools of a diminishing size and of a more 
specialized structure. The great handaxe cultures of Africa and India have indeed Sic 
corc-cim-flakc dement in them, each more or less taking a complementary part. M 
W poinu out,' m StellcnbcBdl I I hnd the litft dcliberatcly.sll»ped eoti f„d ftale. 
With the sirilang-pLitform prepared in such a way that we arc impefled to see In ilicm 

F^^hle, roots of the technique similar to what diaractcrizes the 
tme Euro^Kan Lcvallois . Thus, tlic spedalization of the prepared-platform flake- 
technique liaoMncd much earlier in these regions than in Europe. This aspect, viz 
the vertical dtiTcrence in the development of the ' Lcvallois ' flake-technique in both 
European and African cultures, has been eloquently brought out by Lowe/ It is impor- 
ant to note that the Indian typological sequence would very closely follow the African 
have: (a) die rudimcntaiT,' pebble-lool industries similar to the Kafuan 
and UJdowan parts of the evolution of the handaxe cultures; (b) the ‘V'ictoria West' 
jpe of tool, tmpKing the mdimentary advance made in the flakc*fabrication: fc) 
the successive developments of the bifacial tools on cores and flakes, and in the cleaver 
from the bifacial, through the single and double ‘ Vaal ’ techniques, to the horseshoe 
cleaver and ihal with trapezium section; and fd) the ^ Lcvallois ■•tedmique flakes fashioned 
into smaller-sized flake tools of various types, ultimately tending to disperse into more 
spccidizcd and^gradually-dimimshing-sized assemblages of the Middle Stone Age. as in 
me Deccan and central India. AH this also suggests that the variations in the climatic 
regimes have not been so caiaclysmal as (o warrant any fundamental changes in 
iccluiiqucs except in the size and variety of tool-types and that the fauna to contend ivith 
was such as could be more easily tracked down by lighter missiles 


Si*'* evolution of the Lcvallob technique m south AlHca*, Man, XLV 

‘did. 
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3. THE PANJAB SOHAN INDUSTRY 

In India the term ‘ Sohan ’ has often enough been temptingly and mdisenminatcly 
used for pebble tools in general. At the out^t, it may be mentioned that tlic onlv area 
Viliere lh«c Sohan-culturc tools have been identified and des^bed m dpr gcologn^l 
and physiographic set-up is Panjab, where De Terra and ^terson discovered he 
industries of tills culture occurring in the vanous tfrfaccs, T.-T^^ 

Indus fabovc its connucnce with the Jhelum) and in the valley of the Stjian (an 
affluentWthc Indus joining it above Attock) in the Potwar plain. These indusmcs were 
characteriiicd by the twHn elements of pebble and flake, m a proper evolutionary sequence. 
In the early stage, as in T. of the II fcl period of the Panjab Potwar, tlic pebbles vvetc 
mostly large, and both unifaclal and bifacial choppcr-likc tc^Js occurred; large, lJuck 
and usually cortCK-sidcd and platformcd flakes prevailed alongside and gradually progress¬ 
ed to\^-aTds the ‘ Lcvallois * forms of flakes and cores, picse tendencies. clcMgnated as 
the ‘ Early Sohan ’ by Ete Terra and Paterson, were examined m the lodiK valley and in 
some localities in the Solian valley. The subsequent stages of T, and 1,, respectively 
of the HI Gl, HI IGl and IV Gl, were established mainly m the Sohan valley 
where they were named as the ' Late Sohan ’ or ‘ typical Solian and the Evolved Sohan 
industries respectively; they were seen to have attained a high proAcicncy in the prepared- 
plaiform flak« and appropriate cores and refined dimmuUvc-sized pebble tools, Fadually 
giving place to small blades and retouched flakes and push-plane scrapers, as in he i* 
stage? It was thus seen that a tool culture the main progressive trend of whicli was iowards 
a nourishing Jlake industry comprising flakes, blades and scrapers was nevertheless retiitnm 
t<r a degree the bask pebble tradition whiek was one of its mam diagnastie features, even m us 
advanced stages. 

Now the picture of this strong, indigenous and well-developed pebble-flake culture 
of the Indus-Sohan area was made more interesting by the fact that alongside the tools 
of the so-called Early Sohan and Late Sohan group were found rolled and, m many cases, 

* derived ’ tool-specimens of the bifacial handaxe family also, such as the handaxes, cleavers 
and the like, almost running parallel in their co-occurrctice wiih the Soh^ culture. 
They were noticed in the AbbcvUIean and Early Acheulian forms m the Potwar ana 
Sohan valley proper of the HI IGl gravels and upper loess of T,. The authors ol me 
discovery' were agreed that there were no proper siratigrapliic data available ^ . i 

the actual reJationship between the ‘ Sohan cletucntSj sincej as far as obscr^'edj the bi 
tools W'crc themselves found in a mixed assemblage with only their ^tat pltysupie ^ 
typology as the basis for any tentati\'c division tliat could be attempted. Howler, tucir 
stratigrapliic position immediately between the loessic formation of the Third Glaciauen 
and the boulder-conglomerate made it possible for them to date the Abbev'iUeo-Acheu ^ 
in the Cis-Himalayan regions as the early Second InterglFial. Very recently, the study 
of the Sohan culture on the Indian side of the Panjab Siwaliks has been taken up wi 
fruitful results,* 

4. SITES IN PENINSUL.^ INDIA 

This fact of the occur rence of the bifacial core-tool family of the Madraslan or 
sulfir cQTTipIcx III the area ^vhich is ihc hcmelaud of the Sohan culture and froi^ 

‘ H- De Terra and T. T. Paterson. Studies on ihe lee Age in India and asswiaUd Human Cultures 

(Washington, 1939), ^ , , ,, ii>rTO'56l 

* B, B. Lai, *Fa1aeoliths from the Bcas and Banganga valleys, Panjab’, Aneient Indsa, no. ti /» 

pp. 53-^. 
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KciLenc“r oKly Sohrn^drfsInAe"^ gra,S rfT of Thlfd 

place of th« Sc.h?n“^d SXsY!S?'cil^'^CktoSl™ 

even m :he Potwar Panjab the two cultures had met already during*the late II IGHihouth 
the mature of die contact is not vet fully revealed De Terra s'vvS- ‘ 

I PcoSr’Sia 

In this distnbution, we recognize a great expansion of the earliest Stonc-Aae cuhure, ’• 
Therefore, it would need much more than a mere collection of pebble tools in a olace 

^abcl of the ‘ meetitifr-iSacc ’ 

of the Sohan and Madras cultures. The interv'cning areas between central and 

Panjab have not also revealed sites wherein the Sohan traits arc dominant. 

nr.! Sabarmati valley of Gujarat, the lateriii^ed pcbblc-graveU enclose remains 

-f pebble choppers of tlic Early Sohan t)-pes (according to 

lii a inclmcd to describe the latter as 'Late Soh^ *.* 

In the lower (ba^) gravels of the Narmada, hotvever, dierc are according to Patcrtnn 
die so-calicd Pre-^han flakes, crude rolled Abbevillean types and fresh Ac^ulian bifaccs 
and cleavers ^ethcr with cores and roUed flakes of the Early Sohan. This may mean 

otiii dements may has^L been 
redepos ted, particularly since the latenie in the middle Narmada around H^hangabad 

mnninp1" ^ mantle of allSviun, 

I!!i u ^ between the basal gravels and the latcrite substratum. This 

would siiow that tlie Narmada latcntc is, relatively speaking, earlier than the Gujarat laterite; 
tlic basal gravel itself on palaeontological grounds, has been dated to the late Mid- 
Plcistoccne In the bght of the Potwar esadcncc of an Abbcdllcan occurrence in Panjab 
!i! ^ uui ,1’ would be rather unreasonable to attribute an Early-Sohan origin to 
Tr* facies found on the Narmada occurring with Abbcriflcan tools in the late 

Middle PleistiKcne (not to speak of the induction of the Pre^ohan here). On the 
habarmati again, it has been seen that the pebble tools present in die basal gravels dis¬ 
appeared m the silt. The general trend of the cridcnce seems more towards a cblhonic 
assoaation of the Abbevillean-Aclieulian and pebbfe-tool elements in the Narmada-Sabar- 
mau area (relatively early in the Narmada area anti late in the Sabarmati). Corres¬ 
pondingly, the ambit of diffusion and Impact of the Panjab Sohan culture outside its 
primary zone will have to be over a rather restricted area, the exact limits of w hich are 
not, however, clear, at present. But their evolution in the Narmada lower and upper 
gravels, as adumbrated by Paterson, would seem to stretch the Sohan ambit too far, for 
which convincing cultural and chronological data arc alike absent. Indeed, the climato¬ 
logical and cultural data adduced for the Panjab Siwaliks and Kashmir Himalayan area 
w^uld seem to hold good mainly for that area only and cannot, at ttiis stage of research, 
be conducive to its correlations with the central Indian zone. 


*Cf, V. D. Krishnaswami in India, no. 3 (1947), p. 32; ritV., no, 9 (1953), p. 60. 

»H. De Terra in Eoffy Man, cd, G. G. MacCurdy, op. (it., p. 267. 

*Krt3hnasw'ami, op. cit. (1953). 

*F. E. Zcuncr, Stone Age and Fiebtaettif Chfonotogj in Gujarat, Deccan College .Monograph Series 
no* 6 (Poona, 1950). or* 
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On the other hand, butted pebble took found in the prc-latcrite bouldei- 
conelomerate of Madras (Vadamaduri) show a more developed stage than the mere large 
Pre-Sohan flakes found in the boulder-conglomerate of the Po_tw'ar (Panjab)* * Again, 
the latcrite of the Karm.'tda and the lateiitc formed over the boulder-conglomci^te of the 
Madras region may not perhaps tJiemselvcs be con tempor^, according to l>c Icrra, siivk 
the former area has toob in the basal gravel not showing latcnuzalion, while in the 
latter area the tools on the latcrite terrace show staining in Jtfw. Tins, however, bnnp 
in the question of the age of the mterior and coastal latcrites of the peninsula, about which 
Dc Terra’s view' is that the coastal latcrites of Madras, Bombay and Gujarat may be 
later than die inland latcrites, such as those on the Narmada. 

Docs it suggest any likelihood of a ‘ pre-low'cr-gravcl culture’ to be found in the 
Narmada valley, at least in the Hoshangabad area, in the mid-Narmada stretch, consisting 
entirely of the pebble element (akin to the Kafuan or Oldowan Bed I facies and placed 
in the Lower Pleistocene) ? Such a culture could, if available, have pertained to the 
croslonal phase of the basal latcrite itself and might be stained with it. However, m die 
lower Narmada, around Navdatoli (pL XXVH), tlierc arc two gravels (one thm gravel 
Testing on the basal trap-rock itself at a few places and the other separa^d from it by a 
thick deposit of clay), both of which are reported to be yielding early Stone-Age tools, 
though too few in number for a detailed study. It would be worth wWle to fix the lower 
and upper limits of the tool culture contained in these two gravels. There is also the iiMd 
for the plotting of the highest terrace of the Narmada, the aggradational deposits of w hich 
pariiy found their way into the bed as basal gravels. The terraces of the Narmada ivouid 
mdeed seem to be prospective in the area around Maheswar, as recently shown by SankaUa 
and Subbarao,* although one has to be very cautious when dealing with terraces not yield¬ 
ing gravels or tools. 


5, THE CENTRAL INDIAN SETTING 

It is interesting to see in this connexion that in Madhya Pradesh the area around 
Damoh in the valley of ihe Sonar, an affluent of the Ken, running away from the Narmada 
towards north-east along t)ie mildly-tilted Vtndhyan plateau, yields a new relationship. 
Here the lower gravels, where they are seen to exist (pi. XXVIII A), have yielded what is 
mainly an Abbevilleo-Acheulian (Madrasian) assemblage? the lower clay has not yet 
been observed. The upper gravels, where obser^Td (pi. XXVHI B), yield tools simil^ 
to the typical flakc-bladc-scraper outfit of the Narmada and Godavari—now usually 
called Senes 11. It would be very significant to find out what the industry in the, lower 
clay is like, if and when found. But as it is, one feature stands ou t, viz, the total absence 
of any Early Sohan tools in the lower gravek of the Sonar in the Damoh area, as far as 
explored. 

In the Rewa-Panna area also, in the valleys of die rivers Son and Ken, we find in 
the low'cr graveb what arc predominantly the Abbcvillco-AchcuIian tool-types with a 
robust pebble fades at one of the sites, Bariarpur (pi. XXIX .\), on the Ken near Panna 
(Appendix II, p. 81), and a predominantly flakc-scraper-point assemblage in the second 
gravel, wherever available. On the Baghain, a cemented basal gravel in situ has 


■Dc Terra and Paterson, op. cil. . . « ,ii .j, 

*Cf. B. Subbarao, The Ftrsonaliiy of India, M. S. University Archaeological Series, no. 3 (Barooaj 
1958). pp. 57-59, 

iJndiiiR Atehaeotogy i957-58—A ReeieWt p. 26, 
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B. 


stciian of the Kopr^y showing the top pink jtli underlmn 
yielding Middle Stone-Age tools. See p. 74 
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PLATE XXIX 



B, S^Hion art ih^ Panati near Pilukhm, jhi^wing hardtfttd (akareous grat^i-palchfs on 
bcsnt (mpf witk tht sfcand and third gfsrrh aboptf rapped it'iih jiti, uSee p. 73 

To fBcc fj. XXVUl 






PLAl'K XXX 


A.\VIE.\T LSDIA, jVO, 17 



To TiKc p- 


Roridfpur 2 Ulustraling ih€ Vf dev^Iopmffti cf tht ha^daxt avoid piPblf* Sf^ pw 



QUATERXART pebble, core & FLAKE CULTURES 


naJcc-scrapcr-point jtidustry in the section or derived from the bed.' Oi; 
lo lb M- ^ that the Sohaii innuctice is again largely absent in ibis area. 

region, on the other band, the pebble tools and flakes arc scentingSy 
published result" may weU bear further scrutiny! 
Tlic study of the collections from die Chambal basin also seems to suggest an abscn« 
Sohan impact m the flake facks accompanying the bifacial groups, which 
arc timmselves essentially AbbcviHeo-Acheulian in character. Of the afliuents of the 

Si? . ''%T and on the 

fiihtvna by Khain^^* * has revealed the occurrence of basical)y-bifacial tool industries. 

unrelated to the ^han. WTicn the industries of central Indian river-valleys like those 

get* dcaire^r'^ Dhasan, affluents of the Yamuna, are ako mapped, tlic picture might 


W henever we arc confronted with mixed assemblages of pebble and handaxc 
elements, it is imperative to state (aj if the typology of the collection of the tools as a tvhole 
would mdical^e the presence of Solian types—bolli core and flake, and (b) whether tlic tools 
arc attributable to the Early -Sohan or the Late Sohan stage, both on stralJgrapliic and 
typological evidences, if existing. We see that at a site where the pebble element is 
present in a plctlioric multitude and ^cat variety, as at Bttriarpur, it is demonstrable 
from typology and technique that the tools relate themselves to the handaxc.c\'ohilion. 
There is also a significant lack at this site of the typical flakes of the Solian group as in die 
U-pe-arcas like the Potvvar and Shvaliks (Bcas and Sutlej valleys). 

To quote Menghin, ‘ Basing his opinions on the condition of East Africa, Leakey 
seems to be condneed of a genetic connection between the pebble and liandaxc culture, 
the former being the ancestor of the latter. In Egypt, on the contrary, the pebble culture 
Is notbing but a local variation of the LcvdloisJan-Mousterian relationship under 
handaxc influence. The Sohanian of the Indus region too inclines more towards the flake 
industries. It is of course possible that the difTerent pebble cultures liave nothing at all 
to do with one another. They may be products of local conditions and it is perhaps only 
the raw-material which gives them a certain similarity,’^ 


6, COMPONENT FACTORS OF THE SOH.AN I.NDUSTRY 

It would appear, in the sequel, tliat in the Sohan industry' iiself, there arc two 
componmt factors, via, (a) the pebble element and (b) the flake ckmcni. 'While the 
former, in its early stages, is, by and large, similar to the pebble tools of primitive origin 
as any^vhere else during a subsequent developed stage, they tend to become more like 
pebble cores rather than pebble tools as such. The accent in the tievelopcd stage is, in 
other worcis, mainly on the flake,s and the technique of their production. Here, the 
ovcrw'hclming influence of the ' prepared-platform ’ technique Is apparent, and that aflccls 
the pebblc-componctits as well as the flakes and cores in this developed stage. Shorn of 
this powerful ' prepared-platform ’ or * prepared-core ’ technique, the PanJab pebble 
industries, by ihcmscK-es, do not show any independent physical evolution—as is most 


'Indian Archaadogjf J9S7-SS — A Jterieui, p. 26. 

"V. D. Krishnaswami and K. V. Soundara Rajan, ‘The liUiic tool-indusuics of die Singraull 
basin, District Mirzauur’, Andmi India, no. 7 (1951), pp. 40-65, 

^Indian Arthafohgj^ 19S&57—A Reeim (New’ Delhi, 1957), p. tt. 

*Ibid. 

* Menghin, op. tit., p, 312. 
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apparent at a site Ukc Guler in dte Banganga valley/ where, besides a monotonous repeU- 
liOTi of vmifaGial and bifacial tools, there is no other development disccnublc m the tool 
facies. This fact would support the contention that the Sohan culture, taken as a wj\olc, 
is more a pure prepared-core culture, in which primitive pebble elements insepar¬ 

able adjuncts. By tlic same token, it is restneted to a limited rone and docs not have 
any large functional application to suit different climates. There is an interesting evidence 
brought out in Arabia by Caton Thompson, wherein, in the south Arabian area around 
the Persian Gulf, sites yielding tools similar to the Solian culture and presumably occurr¬ 
ing under analogous climatic regimes have been noticed,* * Later dcv'clopmcnls of these 
industries during the early Neohthic have their counterparts in Egypt and possibly also 
in the north-west of the Indian sub-continent. 

As regards the southern variant of the Indian pebble eomplcs, while it may be said 
that migrationally-rclatable industries similar to the Kafuan of Africa haw not been 
found in a separate horizon of tlvat age In India, they may not again be gciicUcally rent¬ 
able to cither die Sohan or south-east Aslan pebble complex. As already pointed out, 
for aught we know the Indian industries may be starting from the pebble and Abbevillean 
facies only. It is only the Narmada area, as stated above fp, 74), that is Itkcly to git'c a 
due to a pre-lower-gravel industry, if any. 

The evidence from hlayurbhanj, as recently re-assessed and modified,® also indicates 
a mainly pebble plus -Abbevillean beginning for the tqol^industry, to be placed in the Mid- 
Plcistocene, The Bariarpur site, mentioned above (p. 74), is also similar in its typological 
,framcw'ork. 

It seems to the writer that the upper gravels of the Narmada haw a degree of 
similaritv, in stage and in climate, to the corresponding gravel-phases of the the 

Ken and the Baghain of central India and the upper grawls of the G^avari basm. 
These industries, which are essentially flake-bladc-scraper-point assemblages, inspired 
by a clear mastery of the ‘ prepared-platform “ tcclmtquc, have sometimes a residuary but 
a diagnosdc pebble element also, usually on diminutive or less-lban-mcdium-sized 
pebbles. Thus, there is a degree of likeness in, though not any gcncUc contact with, 
(i) Certain tool-types of the Late Sohan of the Panjab and the Middle Stone-.Age tools of 
the Narmada-Godavari areas, w'hich have possible genetic Hnks with the Ken-Son- 
Baghain areas Cupper gravels of the first two and basal gravels of the third), (ii) Series 11 
and III of Cammiade and Burkitt,* (iii) the flake-blade group from Giddalur IP and 
(iv) the flake-blade-scraper groups from Nagarjunakonda.* They all signify the di^ren- 
tiation of the basic Lower Palaeolithic cultures into small tool industries in the UppEf 
Pleistocene, and they involved, besides, a swatch-over, as a rule, to a more tractable silicious 
material, like chert, jasper, agate and chalcedony. They have thus an identifiable cultural 
kinship and, owing to the comparatively easy intercommunication in the Late Pleistocene, 


•G. Caton Tliompson, ‘Some palacoliths from Arabia’, Pfoc, Prehistoric Socitty, N,S. 19, no. 9 


(1953). p. 215. , ^ ^ . . 

sN, K. Bose, D. Sen and G. S. Ray, ‘ Geological and cultural evidences of the Stone Age in 

Ma>'urbhanj A/<wi in India, 3B, no. 1 (1958), pp. 49-55, • - i 

*L. A. Cammiade and M. C. Burkitt, * Fresh light on the Stone Ages of south-east Asia , 

dafijiKl?, IV (1930), pp. 327-39. _ , , ^ 

» K. V. ^undara Rajan, ' Stone Age Industries near Giddalur, District Kumool, Ancteni loitia. 


no. 6 (1952), pp. 64-92, . ,, 

‘K. V. Soundara Rajan, ‘Studies in the Stone Age ofNagarjimakonda and ils neighbourhooti, 

ibid., no. 14 (1958), pp. 49-113. 
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acre speciaJ 2 ed regional industries have not been properly identJricd and dew'rMv.H' 

anTdSr^bJSnn h?' ^ ^ pattern^ of indusbaal overlap 

HbdrS ^ be apparent. In the Rewa^Panna area, a recent small beginnine has paid 
dividen^j and we have at least two type-sites—one for tlve Early Stone at 

^ *'^«l*lle Stone Age in die Baghaln valley, besides sites oii^hc 

fen havmg great affinity with boUi and one anodier. The stretches olP the upper Narmada 
1 therefore, to be systematically explored; tiiev arc quite rich in 

ool-bearmg sites and die similarity in raw material in these ai^eas arglTcs^foJ a 

cnlture-Paits. Such cxplorau'ons in limited areas would help in 
establishing the regional variaUons more easily tJian in widcly-scparatcd arc^. ^ 

7. OBSERVATIONS ON TERMINOLOGY AND CORRELATION 

rn . emphasize the need for giving cunenev 

terSf .r'l: P^¥F«/«trictive, udlity. Tlie cultural melnin|! of the^ 

terms should generally be sufficiently clearly idcniifiable before they arc Ixtcnsivcly 
employed. In recent ye^, two specific terms have come for extensive use in palaeolithic 

Palacohtbic and Series 11, the latter being comparatively of very 
recent inception, feth die tci^ have, presumably, common values, since they would 
tend to cover much ol the Middle Stone Age ’ of the African tcntiinology. 

But of these two terms the first obviously lacks the necessary dear-cut stratieraphic 
data to s^t^n any gis-en generic name. Indeed, the term ‘ Middle Stone Age^ itself 
as an inclusive term, came in for vdde comment in Africa, Malan has only rccentlv 
pleaded dvat the term may be conveniently retained and defined in its cultural scope as 
connoljpg a group of cultures differing from region to region and with dilTcreiit names 
nut ail haling a grfat deal common mth regard to kchntqae and typology, suck as ahstnet of kaadaxes 
and cleavers, the presence of the faceted-platform Uchniqaes, convergent and parallel Raking on Rake 
blades, and, fjiTther, a variety of fiake-tool forms.' It would be noted Immediately that die 
local varieties mentioned above do indeed subscribe broadly to these requirements 
and, to that extent, may perhaps be covered by the term Middle Stone Age alike on 
tv^polGgy and technique. But it would do well to be cautious as regards their chronological 
contemporaneity or relative succession. 

Uliile the second term ' Series II ’ ma^ be adequate for one small area, it may be too 
inclusive for another area and may cv'cn involve a generalization ahead of any strati- 
graphical corroboration. Further, terminology is only a label to describe aspects of 

pp 2^ ^ Malan, ‘ The term Middle Stone Age *, Third Pan-Afriem Congrtss m Prthuloot, op. tit., 
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industries as cfTeciivcly as possible, and thus, k is necessary to tally the meanings of 
exisiiae terms before giving currency to oOiers. Now, Camtmadc evolved the terms Senes 
I 11 111 IV ’ for the lower Deccan area of Anditra Pradesh, with type-zones in Kurnool 
District.* *’ We should, tlicreforc, try to see Itow his terminology, backed by (albat 
composite) climatological data, can be equaled with othps, | Sa™ 

Godavari in the first instance. If Senes II is to be entirely ol the Middle Stone Age 
of Malan’s cultural scope, have we any typological proof for the t‘‘'toge of corresponding 
industries preceding Series H-all appearing in the earlier 

aeain, for fresh facets and industries likely to be brought out (within the limits olbencs 1 
and II themselves) in some regions in India, besides the currently-known industries 
comprised within the Pleistocene? 

Such issues indeed involve a lot of regional, specialized and thorough-going surv eys 
and cannot be lightly faced. Until such surveys are undertaken, wt should give currency 
onlv to terms of approved connotation or those the implications of wduch arc specihca. 
Otherwise, terms based on numeral series generally tend to create an illusion oi validity, 
by repetition, for widely-separated areas. 

It may be mentioned that regarding climatic correlation, there is a marked difference 
of opinion even among workers in Europe and Africa. For instance, the pluvial and 
glacial eras have not yet been correlated in ioto even for African zones, where chmatic 
factors can be recons true ted "to a great degree. We can do no better lhan quote Cooke 
here: ‘ Tlierc is some evidence in the Periglacial areas of ice-age Europe, America and ^la 
that periods of glacial maximum were also periods of higher rainfall. In E^t Airica liicre 
is some evidence of a similar relationship between advance oflugh mountain gLaciers and 
increased rainfall. Tlicse indications have led some authoridcs to suggest that pluyiid 
periods in non-glaciatcd areas coincide closely (or even exactly) with < glacial perils; 
conv'crscly dry periods (‘ interpluvials ’) are correlated with intcrglacials.... 
cannot help concluding that the precise equivalence of glacial and pluvial penms is hignJy 

improbable, though.... a less precise equivalence exists for some areas- This is large y 

a meteorological problem and it is probable lltat an adequate llieory will eyciitua! y 
come to light., The equatorial region is likely to Itavc changes of precipitation fairly 
closely related to polar glaciation but the regions of semi-arid climate related lo sub¬ 
tropical, anticyefonic belt are likely to be particularly sensitive to latitudinal shifting ol 
pressure systems.. TJic geological and archaeological evidence from .AWca may 
well provide the meteorologist with the ultimate key to the Formulation of acceptable theory 
of Pleistocene climatology 

It has, however, been illuslratcd that ihc general trends of the Stone-Age cultures m 
the Pleistocene and early Holocene periods in India and Africa arc considerably similar. 
The outstanding tools (such as the pebble tools of Kafuan and Oldow'an; tlic rostrocarinalcs^ 
the ‘ V'ictoria West ’ types and the ' Vaal technique ’ cleavers; the ‘Oldowan’ (Beds U-IV) 
handa.xcs in their evolving stages; the flake-made handaxes and points siit^il^r to 
Fauresmith; the poinls and servers In their proliferous variations as in the African Stui 
Bay’ industries; and pressure-flaked points in the Holocene teris comparable wiih me 
African * Magosian ’) indeed eloquently testify to the great parallelism in tool-evolution 
and -techniques. Even certain highly-specialized types like the coJicavo-convex scraper, 
ty-pical of the Smithfield industry of south Africa and the Atcrian of Egypt, get repeated 


'Camtniade etc., 0^. fiV. . . „ .e 

* H. B. S. Cooke, * The problem of Quaternary Glacio-pluvlal correlation in East and SKiotncm 

Africa Third Pan-A/Tican Confess on Prekisto^, op. fit., pp. 51-55. 


78 



aUArE/LVAJir PEBBLE, COHE & FUAE CULTUBEB 

■''t? indufHcs as at Giddalur fDwirict Kumoo!},’ On the other 

h nd, the cl^sic Upper Palacobthic array of the European classification is notahJy absent 

allhough the blades and burins, which do occur S the 
Middle Stone Age of India at many sites, have a limited lynological correspondence 
Mnnfi^ identity', to the Upper Pdacolithic of Europe. Oiily the LevaUtSsian and 
Mousicrian industries have corresponding, but to some extent mixed, groups in India 
More conspicuously there is tlic almost total lack of analogy borne by the palaeolithic 
culture of the south-east Asia with those of India. These south-west Asian industries 
seem, however, to liavc a bearing on the UvaUois-Mousicrian cultures of south central 
^la, and some of them have besides an Upper PalaeoUlhic bone-rairi-stotie tool stage also 
aUicd to the European, as shown by the Indonesian csidcnce (see Tabic, p. 80), 
Probably, the highly insular situation of Indonesia warranted, in the Late Plcistwcne 
operations like manne-hunting and -fishing, with harpoons and other bone outfit. J 
the occupation of the by-then Hmo sapiens there, broadly similar to the bone cultures of sub- 
arctic Lurope m the Late Pleistocene and Neolithic stages. 

Thus, in^ the Palacolidiic, the genetic alTiliatlons of India are, broadly speaking 
more with Africa and to much less extent, with Europe, but none too signtficauLly with 
cast Asia. A conmai alive chart detailing the cultures and chronological horizons in the 
atone Age of the Old \\'orld, together with the broad climatic contexts thereof, based on 
the results of publlslicd researches, is appended (p. 80). 

There are enough grounds, Utcreforc, to hope (hat further intensive work in India 
would produce evidence, which would throw pointed light on the dilfcrentiation in tool 
cultures in the Qiiaternary bearing upon environment and raw material. May it also 
be hoped iltat fossil-data regarding the authors of some of these industries will be 
forthcoming. 
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QfJATEHyARr PEBBLE, CORE & fLAA'E CULTURES 

Appendix I 


PRELIMINARY TABULAR ANALYSIS OF BARIARPUR TOOL-TYPES* 


Types 

No* OF TOOLS IN EAaj; CATEGORY 

Percentaoe omrE total in 


AND m GROUPS 

GAOtrps 

Pebble tools 

S8 

1 

33‘92 


Kostoid tooU 

6 

[u 

5*36^ 

- 39-28 

Bifacial tools (up to Early 




- 

AchculJw stage) 





Handaxes 

32' 


2S-571 

1 

Cleavers 

9. 

H 41 

8*0+] 

K 38-61 

Cores 





Main platform 







^ 10 

B 93 


Prepared platform 

3. 




Flakes 





Main platform 

12) 




Prepared or right-angled 


■ 17 

is-ta 


platform 

5J 




Total 

.12 j 

100-00 


Appendix II 

DEVELOPMENT OF THE M.ADRAS HANDAXE FROM THE PEBBLE 

The stages in the development of the bifacial handaxc of the Madras industry from the pebble, 
Bs demonstrated from the Bariarpur site,* are detailed below (figs. 1 and 2, pi. XXX). 

L Keeled, uniiacial chopper with total ly-cortcxed underside, exactly similar to the chopper 
of Olduvai culture at Olduvai, Tanganyika.i 

2. Similar toot, with free flaking on the underside also. 

3. Side marginal trimming from tip to grip-end with meagre reverse flaking also, 

4. Continuation of the side marginal trimming around the tip, which gets broadened in the 
process. Bifacial, though mostly free-flaked. 

5. Typical, bold alternate-flaking technique, working around the tip and grip-ends. 

6. Typical ‘ Early-to-Middle Abbevillean ’ altematdy-Sakcd bifadal with oortexed grip with 
blunted upper ends. 

'Above, p. 74. 

•Above, p. 74. 

*Cr, Sonia Cote, Prfhistaiy of Africa., Pelican Series (Hammcisorth, 1954), flg. 9. 

3t 
































.tyCIE^VT L\‘DLU .VO. 17 



Fjc, 1. Suriarpur: fgoti ilb$stfitiing the ptogtessita denetopmeKt of ifte hmdaxi from the ewid pthhU. 

Set alio pg, 2 
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dVATERNART PEBBLE, CORE & FLAKE CULTURES 




1.9 ^ f ^ CMS. 
y 0 / 3 3 ^js. 


Fio, 2. BanQtpar: toch illmltaimg tht jmgjttstitt dmlapmni if the kmdixe fnm the omdptkhU, 

See also fg^ I 
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A^'ClE^fT I^'D1A, .VO. 1? 


7. More extensive resolved flaking, tending to make the upper end narrower and the tooL 

itself more slender. , , n , • 

8 Typical ' Early- AcheuUon * handaxe, extensively chipped by alternate and ^Ivcd flaking, 
but with no t^rue step-flaked edge yet. The flattened crc»ss-section of the tool may be noticed. 

9 Tvpicai ‘ AcheuHan ’ handaxc, with much of cortesed butt, body and tip (conditioned by 
the flallUh pebble in this ease}, but with neater and straighter side, margmai tnmmmg and slender 

pointed lip; step-flaking seen. 

10 Tv-pical developed or ’ Middlc-Acheulian ’ ovoid biface with neat step-flaking and 
straight' sh^p edge; cort^, again, indicates tlie influence that ^e p^ble-shape causes over the tool. 
the finish, however, Indicates the accomplished mastery over the bifacial handaxc tool-technique. 
In the above specimens, the gradual change of cross-section from quadrilateral through rhom- 
boidal to lenticular section is to be noted. 

The cores fpL XXXI A) and deavcrs at Bariarpur are, in the main, also relate to the basic 
bifacial core-tedmique of the local industry, and there is practically no development in the 
the direction of the advanced * Vaal’ technique in them, though side-blow is clfixovely employed. 
Here again, the pebble cortex is not bothered about, and by a clever unifacial technique clcaver^dgcs 
arc produced. A case of oblique-cdgcd * guillotine-type ^ tool, unfortunately broken partly, is also 

available (pi. XXXI B), 


Appendix III 

ThPICAL SOHAN TOOLrWPES IX THE INDIAN MUSEUM 

The subjoined dtscripdon relates to some of the typical tooUty^ of the Sohan ind^try as 
studied by the author from the collection of Do Terra and Paterson available tn the Indian Museum, 
Calcutta. 

Early Sohan i pebble tools 

Type 1. Globular and unifacial pebble, widi developing traces of limited bifacial trimming; 
steep edge-sears, round and slight steeping cutting-edge. No. 12576- Pi. XXXII A. 

T-^ 2. Large-sized and bifacially-chipped or nosed and peripherally-chipped pebble, 
side having steep V-shaped margin and undeisidc having two large lateral scars; larec patch ot 
cortex on upper side and underside. Nos. 12571 and 12574. PI. XXXII B and C. 

Type 3. Pebble with bifacial trimming with cortex-hlte ribbon around the equatorial 
excepting along the cutting-edge; stepped flaking and more or lea straight working-edge. No. 
12573. PI. XXXII D. 

EIahly Sohan; flakes 

Type L Thick flake with triangular section; large plain platform formed by an oblique first 
flake-sear; cortex to the left of mid-rib and upper right on the upper side; right edge steeply retouched 
up to the pointed tip; chatter-marks visible. A side-scraper (?). No. 12578. PI. XXXUI A. 

Type 2. Oval flake with plain platform on the ventral left margin and partial retouch 
the bottom edge; dorsal side which has mostly cortex has a part of the upper right edge flaked steppeo* 
wise and retouched. A scraper (?). No. 12582. PI. XXXIII B. 

Type 3, Beautiful sy'mmcmci tongue-shaped flake with a slightly-dished plain platforn^ proin^ 
nent but ‘eraillufcd* bulbar scaf; the dorsal side, left of mid-rih, carefully retouched up to the ncaw 
lower tip and partially on the right edge too; slight invera retouch on the upper ventral ehg 
towards and below the platform. Scraper-fum-cut ling-tool. Moustcroid? No. 1*^ 

PL XXXIII C. 
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PLATE XXX) 



,V Bariiifpu/: rf»« toah. Set p. f(4 



H. Bariatfwr: cltmeri [gwUolitif (ifi/). Ate p. ifi 


Tl^ f^iTT (ji. 





PLATE XXXII 


.L\aE.\T LWfA, AO. 17 
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Early Sohaa prbbU tools. 
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A, Trpf u B C, Trire 2\ D, Typf 
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Pr.Ai’K xxxm 



T« ftLf pi, xxxiJ 


Trpf /. Sff f,p, B4 <#W ff5 











PLATE XXXIV 
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Pr,ATE xxx\ 




J u fwe (»(, SXXIV 


Othr, LaU Suhati rtw* A. frfir «; It. Typt h; C W l>, Typr f, St* p. flj 












ri.ATE XXXVl 


.■L\VIE,\T LVD/A, Xn. }7 



•|'o J«e p. 


Mk .VoAflft ^7 Typt 3; D, T\pf 5* Srr p^ 35 












QfJATEJiXARr PEBBLE, CORE dT FLAKE CULTURES 

Tjp€ 4. Beautiful long slender preparcd-platfotm with faceted platformj bulging bulbar 
scar and crooked lower tipj partly formed by cortex - upper side shows Limited primary^ Baking; limited 
retouch on the ventral upper rig^iJ cdg)e and dorsal lower left edge. A cutting-tool (?). 
No. 12579. PL XXXIII D, 


Late Sdhan: cores 

Typt L Bifacial trimming on BattUh ellipsoidal pebble-core w^lih a single large longUudinat 
scar on the tmderside; the upper side revealing a continuous series of straight flakc-scars^i » as to 
suggest a technique of removal of flakes as much as to prepate the core into a tool; subsequent 
trimming on the upper body also. No. 12596. PI. XXXIV A. 

Tyif£ Z Roughly ^milnr to core of Type 3, but technically earlier than it and nearer to the 
biconical cotes with a humped upper side. The undeisidc has two directional scars. No- 12604. 
PI. XXXIV B. 

Type 3, Flattish subrectangular core with cortical patches only here and there; flakt-^ars 
detached from two or more dJrectlDns lirom the upper and lower edges in bipolar technique. 
Advanced ^Levallois^ type of core. No. 12595. rl. XXXIV C. 

There arc also core-types in which (j) there is a large cortical patch and the scan are taken in such 
a way that the angle formed by the two flakc-scar sides is a right angle or nearly so and not acute^ as 
in a nomfial pebbk chopper;^ thus indicating their deliberately-prepared core facies (no- 12626^ 
pi. XXXV A); (b) the form is more typical or itregular, w ith less cortical surface than (a) and 
with multi-directional pladbrmSp suggesting a trend tow^ards a pure prepared-platform industry 
(no. 12624^ pL XXXV B); and (r) the typical tortohe-core of the prcnared-plaiform industry 
(nos. 12612 and 1263D« pL XXXV C and D). All these show great familiarity with the prepared- 
platform technique in the main and indicate a pure Le%'alloisrlikc industry+ 

Late SoHAra: flakes 

These are divisible into the foUowmg sk broad categories. 

Type L Largish flake, either oblong or cordate, with oblique platform and without any 
second ar^i' retouch. No. 12652. Pi. XXXVl A. 

Type 2. Longish flake with prepared platform, wkh elaborate retouch aJl along the edges. 
No. 12647. PL XXXVl B. 

Type 3. I-argish as well as small flake with cortex platform in continuation of body-cortcs 
but very elaborate retouch all along the edges. No- 12655. FI. XXXV^I C. 

Type 4. Largish flake w-ith retouched edges but with the platform dbappearing owing to 
convergence of two scats on either side at the same bulbar point. Nos. 126S6 and 12643. 

Type J. Medium and small flake with-plain right-angular or dislied platTorms; mostly elongated 
flake-blade tvpe, with much delicate retouch. One or tw^o discoid flake-scrapers. No. 12658. 
PL XXXVl a 

Type 6. Thin, small faceicd-platformcd, profusely-trimmed and retouched flake. Blade and 
bladish tool as well as both side- and end-scraper^ Nos. 12676 and 12663. 


[Rteeived cn ihe Wtk Apnl I959,-^E£l 
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